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INTRODUCTION. 

According  to  report-  received   by  the   United  States   Bureau  of 
•  from  the  various  State  mine  inspectors,  2,260  men  were  killed 
by  accidents  at  coal  mines  during  the  calendar  year  L920,  a  dec] 

7  fatalities  from  the  record  of  the  year  before.     This  reduction  in 

the  number  of  lives  lost   is  particularly  gratifying  because  ii 

accompanied  by  an  increase  of  more  than  18  per  cent  in  the  output 

of  coal.     Preliminary  reports  of  the  United  States  Geological  Survey 

indicate  a  production  of  645,663,000  tons  of  coal  in  1920,  of  which 

quantity  556,563,000  tons  was  bituminous  coal  and  89,100,000  tons 

anthracite.     The  3ame  reports  also  estimate  the  output  for  1919 

16,155,000  tons,  including  -1  ."is. 003,000  tons  of  bituminous  coal 

§8,092,000  tons  of  anthracit  jed  upon  the  production,  the 

figures  indicate  that  for  every  million  tons  of  coal  mined  3.50  lives 

were  lost  in  1920,  as  compared  with  4.2  1  in  1919. 

Reports  are  not  available  to  show  the  number  of  men  engaged  in 
coal  mining,  either  in  1920  or  1919,  but  estimates  from  State  mine 
inspectors  and  from  other  sources  indicate  that  the  number  of 
employees  was  approximately  77.5,0(10  in  1920  and  765,000  in  1919. 

Considered  b\  causes,  there  was  a  decrease  of  64  per  cent  in  fatali- 
ties due  to  mine  tires.  38  per  cent  in  fatal  accidents  caused  by 
explosives,  and  14  per  cent  in  deaths  resulting  from  explosions  of 
and  coal  dust.  There  was  also  a  decrease  of  16  per  cent  in  haul- 
age accidents  above  ground.  An  increase  of  10  per  cent  is  noted  in 
the  underground  accidents  due  to  electricity,  6  per  cent  in  fatalities 
caused  by  underground  haulage,  and  about  2.5  per  cent  in  deaths 
caused  by  falls  of  roof  and  coal. 

The  quantity  of  coal  produced  for  each  life  lost  during  the  year 
approximately  2S5,700  tons,  as  compared  with  235,700  tons  in 
1919.  In  fact,  the  production  per  death  during  the  past  year  was 
larger  than  for  any  other  year  in  the  history  of  coal  mining  in  the 
United  States.  Expressed  in  other  words,  fewer  lives  were  lost  in 
1920  in  proportion  to  the  output  of  coal  than  in  any  previous  year. 
Next  to  1920.  the  most  satisfactory  year  in  this  respect  was  1916. 
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Eight  disasters  in  1920,  causing  a  minimum  of  five  deaths  each, 
resulted  in  a  total  of  61  fatalities,  as  compared  with  9  similar  acci- 
dents in  1010  in  which  201  lives  were  lost.  A  list  of  the  major 
disasters  since  101 1  is  given  in  Table  19. 

Table  1  presents  a  bird's-eye  view  of  the  principal  data  concerning 
coal-mine  fatalities  since  1007. 

Tabi  e  1. — Coal-mine  fatalities,  also  production  statistics,  1907  to  1980,  inclusive. 


Average 
active. 

(1) 

Men  em- 
ployed. 

(2) 

Men 
killed. 

(3) 

Killed 
per  1,000 

em- 
ployed, i 

W 

Killed 
per  1,000 

300-day 
workers." 

(5) 

Production 

per  death, 
snort  tons. 

(6) 

Average  production 
per  man. 

Year. 

Per  year, 
tons. 

(7) 

Per  day, 

tons." 

(8) 

1907 

231 
195 

680,  492 
690,  438 
666,  552 
725,  030 
728,  348 
722,  662 
747,  644 
763,185 
734,  00S 
720,  971 
757,  317 
762,426 

3,242 
2,445 
2,642 
2,821 
2,656 
2,419 
2,785 
2,454 
2,269 
2,226 
2,696 
2,580 
2,317 
2,260 

4.76 
3.54 
3.96 
3.89 
3.65 
3.35 
3.73 
3.22 
3.09 
3.09 
3.56 
3.38 

6.19 

5.  45 

147,407 
167,  407 
174,  416 
177,  808 
186,887 
220,  945 
204.  685 
209,  261 
234,  297 
265,  094 
241,618 
262,  873 
b  235,  700 
b  285,  700 

708 
003 
691 
692 
682 
740 
762 
673 
724 
818 
860 
890 

3.06 

1908 

3.09 

1909. 

1910 

220 
220 
225 
238 
207 
209 
235 
251 
258 

5.  31 
4.97 
4.46 
4.70 
4.66 
4.44 
3.93 
4.25 
3.94 

3.15 

1911 

3.10 

I"!.' 

3.29 

1913 

3.20 

1914     

3.25 

191J        

3.46 

191G 

3.48 

1917 

3.43 

1918           

3.45 

1919 

19°0 

a  Column  4  gives  in  the  usual  way  the  fatality  rate  based  upon  the  actual  number  of  employees,  regardless 
of  the  length  of  time  worked.  Column  5  gives  a  fatality  rate  based  on  1,000  300-day  workers.  This  rate 
is  comparable,  one  year  with  another,  also  one  group  with  another,  as  the  time  element  has  been  taken 
into  consideration  and  all  labor  equated  to  a  300-day  basis. 

b  Subject  to  revision. 


Table  2. 


United  States:  Fatalities  at  coal  mines  for  the  years  ended  Dec.  31,  1919  and 
1920. 


Number  killed. 

Increase 
or  de- 
crease. 

Percent- 
age of 

Cause. 

1919 

1920 

increase 
or  de- 
crease. 

Underground: 

Falls  of  roof  or  face 

1,100 
381 
191 
206 
69 
22 
108 

1,127 
405 
164 
127 
76 
8 
104 

+27 
+24 
-27 
-79 
+  7 
-14 
-  4 

+  2.45 

Mine  cars  and  locomotives 

+  6.30 

Gas  and  dust  explosions 

-14. 14 

-38.  35 

+  10. 14 

-63.64 

-  3.70 

2,077 

2,011 

-66 

-  3.18 

Shaft:  Total  shaft. . .              

53 

56 

+  3 

+  5.66 

Surface: 

93 
28 
66 

78 
28 

87 

-15 

-16.13 

+21 

+31. 82 

187 

193 

+  6 

+  3.21 

2,317 

2,260 

-57 

-  2.46 
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CAUSES    OF    FATALITIES    IN    1920,    BY    STATES    AND   MONTHS. 

The  causes  of  fatal  accidents  at  coal  mines  in  L920,  by  State-  and 
months,  are  shown  in  Tables  3  to  16,  inclusive. 
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PRINCIPAL   COAL-MINE    DISASTERS. 

Table  1!)  gives  ;i  list  of  mine  disasters  in  the  United  Si 
1911,  in  each  of  which  five  or  more  meo  were  killed.     I ;  w  -I J  I..-  noted 
thai  the  past  year  showed  an  improvement  over  1919  in  the  total 
number  of  live-;  lost   in  such   accidents.     The  average  number   of 
dent  lis  caused  l>\  each  major  Wisest. ,  in  1920  was  lower  than  for 
other-  year  covered  by  the  table. 

Tabu    L9    -Coal-    ■  ■  ditatten  in  tht    United  States    1911  ! 

hi,  ,i  >■  <  /.  killed 


of  mine. 


;  "f  -nine. 


Natur> 


1911 

hui. 

1911 

Feb. 

9 

!•* 

1911 

1911 

Apr. 

: 

1911 

Apr. 

- 

nil 

\pr. 

34 

in  ii 

M.1Y 

■j  7 

1911 

J  ulv 

13 

1911 

Sept  . 

13 

1911 

8 

1911 

83 

1911 

Nov. 

9 

1911 

!•> 

Pec. 

■ 

191 J 

Jan. 

9 

19 1-' 

.Ian. 

16 

ni2 

Jan. 

19 

.Ian. 

30 

191- 

Feb. 

_■: 

191-' 

Mar. 

33 

191-' 

Mar. 

1912 

Apr. 

81 

1913 

June 

1- 

191.' 

luiv 

11 

19  U 

Julv 

18 

191 J 

Julv 

M 

191-' 

Aug. 

13 

1913 

Feb. 

1M 

1913 

Apr. 

Mav 

.•■; 

1913 

fi 

1913 

Mav 

i: 

1913 

Aug. 

2 

1913 

Oct. 

22 

1913 

Nov 

Is 

1913 

Dec. 

te 

1914 

Jan. 

in 

1914 

Jan. 

11 

1914 

Apr. 

28 

1914 

Apr. 

'-'9 

1914 

Mav 

29 

1914 

June 

30 

1914 

Sept 

4 

1914 

Sept 

13 

1911 

Oct. 

5 

1914 

Oct. 

27 

1914 

Dec. 

9 

1915 

Feb. 

6 

191" 

Feb. 

i: 

19i:. 

Feb. 

18 

1915 

Mar. 

■i 

1915 

Apr. 

•:> 

1915 

Mav 

SM 

1915 

Julv 

27 

1915 

Julv 

30 

1915 

Aug. 

31 

1915 

Nov. 

16 

1915 

Nov. 

30 

Carbon  Hill Carbon  Hill,  \ 

:•> Trinid 

Mineral,  Kans 

Easl  Canonsburg,  Pa. 

-t Tbri. ., 


Banner 

Cameron. .  . 
- .  ilk- 


Littleton,  Ala 

Klk  <;.;rd.  n,  W.  \  a 

kin .  Ps 

STkesvilte,  Pa 


plosion. 



Falloir,,,f 



do 


Marvine : ' ,  Pi 

Drift  on  No.  J ,  Freeland,  Pa 

s  o.  9 Harrisburg.  1 1 

Adrian Punxsntawne? 

Bottom  •"reek AT  via:..  W.  Va 

I    untain BricevUle,  Tenn 


.  ilosioii 





plosion. 






Parrish Plymouth,  Pa 

Carbon  Hill Carbon  Hill,  Va 

Central CentralCity,  Ky  — 

Kemmerer  No.  4 Kemmerer.  Wyo 

ra  No.  5 Lehigh.  Okla 

SanBoisNo.2 '•'  ,lc]a 

Jed Jed,W.  Va   

Coil MadisonviDe.  Ky. .  . 

Hasting!! !;  lo 

Panama MoondE 

Old  Dominion  No.  1 Carbon  Hill,  A"  a 

Bnperba  and  Lemont t  n,Pa. . 

Abernant Abernant,  Ala 


Seagraves Eldorado.  111... 

Cincinnati Finlevville,  Pa. 

Tavlor Hartford.  Kv. 


Imperial Belle  Valley,  Ohio. 

East  Brookside T                     Pa.... 

Stag  Canon  No.  2 Dawson,  N.  Mex.. 

Act  on  N  o .  2 Acton  .Ala 

Vulcan New  Castle.  Colo. . 


Gas  explosion 

Dynan  . 
Coal-duf 


Bre 

plosion    

plosion 

plosion 

do 

do 

do 

Cloudburst  flooded  mine 
Gas  explosion 


.do. 


Coal-dust  explosion. 

Overcome  by  gas 

losion 

do 

Coa.-dust  explosion . 

do 

do 


Rock  Castle Rock  Castle,  Ala GasexplosioD 

Spencer-Newland Mulberry.  Kans Cage  with  men  fell  down 

*  shaft. 

EcclesNos.5and6 Eccles.W.  \"a Gas  explosion 

Union  Pacific  No.  2 Cumberland.  Wvo.  ...    Mine  cars 

Marvd Marvd  .Pa overwinding  of  cage j 

Cinderella Cinderella .  W .  \"a Snff(  ca '  ed  by  fumes  from  | 

firein  fan  house. 

No.  1 A  damson.  Okla Cave-in 

Lehigh  No.  4 Lansl  ird,  Pa Gas  explosion 

Mulca Mulga.  Ala do 

North  or  No.  1 Rovalton.il! do 

Tripp Scranton .  P3 Collapse  of  bottom  ofcage. 

Carlisle Carlisle .  W .  A"a Gas  explosion 

Prospect Wilkes-Barre.  Pa do 

Atlas Rich  Hill,  Mo Powder  and  mine  explo- 

'      sion. 

Lavland  No.  3 La  viand.  W.  Va Coal-dust  explosion. . 

Shoal  Creek Panama,  111 Gas  explosion 

Smokeless  Valley  No.  1 Johnstown.  Pa do 

I  Coal  No.  1 Christopher,  111 do 

Patterson  No.  2 Elizal  eth.  Pa Minecars 

Orenda Boswell  Pa Gas  explosion 

Nort hwestern Ravensdale.  AY ash Coal-dust  expl 

Boomer  No.  2 Boomer.  AV.  \'a Gas  explosion 

a  Not  included  in  State  inspector's  statement  of  minefatalr. 


9 

7J 


6 
9 

73 
M 
5 

12 

• 

a  18 
18 

o 

90 
5 
15 
19 
263 
24 
37 

12 
6 

1-1 
5 
6 
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Tab]  B   L9. — Coal-mine  dis  i  States,  1911  to  1920,  in  lohic.h  5  or  more 

men  were  killed    Continued. 


Date. 


1916 
1916 

1916 

1916 
191»'« 
1916 
1916 
191i 
191* 
1916 

1917 
1917 

1917 
1917 
1917 
1917 
1917 
1917 

1917 

1918 
1918 

191s 
191  8 

1919 
1919 
1919 
1919 
1919 
1919 
19' 9 
1913 
1919 

1920 
1920 
1920 
1920 
1920 

1920 
1920 
1920 


Feb.  8 

Feb.  11 

Feb.  29 

Ifar.  9 

Mar.  2s 

Aug.  S 

Oct.  19 

Oct.  22 

Dec.  13 


Name  of  mine. 


Location  of  mine. 


Lance 

Jefferson  and  Clearfield  No.2. 

Davis  No.  42 , 

HoUenback 

King 

Robindale 

.  rd 

No.  7 

Roden 



Fidelity  No. 9 


Mar.  13  '  Henderson  No.  1. 
Apr.  18     Lynden 


Apr.  27     Hastings , 

June    2     Rend  No.  2 

Aug.    4  West  Kentucky  No. 7. 

Nov.  29     Olid  Ben  No.  11 

Dee.   IS     Yukon  No.  1 , 

Dec.  17     Wilkeson , 


Dec.  20     Nemo. 


May  20 
Aug.  7 
Aug.  2s 
Sept.  2s 

Mar.  31 
Apr.  29 

June  5 
June  30 
July  8 
July  IS 
Aug.  6 
Aug .  18 
Oct.    29 

Apr.  14 
May  3 
June  2 
July  19 
July  26 

Aug.  21 
Nov.  16 
Nov.  23 


Villa.... 
Harmar. 
Burnett . 
North... 


F.mpire 

Majestic 

Baltimore  tunnel  No.  2. 

Alderson  No.  5 

Lansford  c  >lliery 

Carswell 

Weirwood 

Oakdale 

Amsterdam  No.2 


Plymouth,  Pa 

Ernest,  Pa 

Kempton,W.Va.-Md 

Wilkes-Barre,  Pa 

Kimball,  W.  Va 

Seward,  Pa 

Wilkes-Barre,  Pa 

Barraekville,  W.  Va.  . 

Marvel.  Ala 

Palos,  Ala 

Stone  City,  Kans 


Ilendersonville.  Pa. 
Mason,  W.  Va 


Hastings,  Colo.  . . 

Herrin.Ill 

Clay,  Ky 

Christopher,  111... 
Bluefield,  W.  Va. 
Wilkeson,  Wash. 


Harriman.  Tenn  . 


Nature  of  accident. 


Gas  rxnlosion 

do. 

Coal-dust  explosion. 

Gas  explosion 

do 

do 

do 

do 

do 

....do 

do 


do. 


Lightning  exploded  pow- 
der in  powder  house. 

Coal-dust  explosion 

plosion 

do' 

Coal  dust  explosion 

Gas  explosion 

Inrush  of  water  and 
gravel. 

Coal  dust  explosion 


Charleston,  W.  Va. . . . 

Harrnarville,  Pa 

Burnett,  Wash 

Royalton,Ill 


Mine  fire 

Gas  explosion 

Coal-dust  explosion. 
Gas  explosion 

Aguilar,  Colo do 

Majestic,  Ala.  „ I  Coal-dust  explosion. 

Powder  explosion . . . 

Gas  explosion 

do 

do 


Dan-son ,  Nos.  1  and  6. 

Submarine 

Ontario 

Union 

No.  6 

No.  19 

Arnold 

Parrish 


Dawson,  N.  Mex. 

Clinton,  Ind 

Cokeburg,  Pa 

Renton,  Pa 

Sublet,  Wyo 

Degnan,  Okla 

Earlington,  Ky. . 
Parrish,  Ala 


Wrilkes-Barre,  Pa 
Alderson,  Okla... 

Lansford,  Pa 

Kimball,  W.  Va. 

Weirwood,  W.  Va j do 

Laveta,  Colo do. . 

Amsterdam,  Ohio Mine  fire 


Coal-dust  explosion 

Gas  explosion 

do 

do 

Blowing  up   of  powder 
magazine. 

Gas  explosion 

Mine  fire 

Gas  explosion 


Killed. 


7 

27 
16 
6 
6 
8 
6 
10 
18 
30 
20 

U 
5 

121 

9 
62 
17 
17 

6 


COAL-MINK    FATALITIES    IN    Till:    UNITED   >T  \ 


:;i 


5 


J&iSs 


:  ss-c  § 


il§I§.! 


II 

S  o 

-a 


old 

•-  CS   u 

i°l 


■ 

—      n«n-i — i  —  — -i  — 


- 

o  p  r-i  re  re"  -r  ?i  .--■" 


CO  *  Q  iO  O  IQ  CO  —«  -f  TO  -*«  -f 

I  ••  I  » «o  .-o  / 


'8  '"  '~- 


—  co  <£  M  -^  ro  zrs— ri .t~t  — 

i  -  JC  r?  O  :c  -r  tj  -r  O  ~i  -r  rrl 


85 

re  -:' 


o  /■       o 


X  2*  X  -r   - 

■J*    /  OS 


. 


•  CO  —    I   _■  ~, 


■ 


©o«*>o^Hejooo*HOjr~r~e 


jOdWNHrtHHP)         •«<  CO 


t^H001HOHO*Nt 


>  •r       oj  *■> 


NiHHB)-lMa)       .O)        •  CO  C^       •  CO  r-<       .^ 


-f.-Ki-:r 


—        -    "  to  .£  r^ 


m  -m  m  n  :j  :i  •  ■  ■  .  - ,  m  re  -,  71  -i  5i  n  —  r  i  ~i  71  n  '  1  M  ?i       e*  ~> 


-00*001 —  3  -j  *t  -1  s  rg  —  g  y  -t  rr  e  -^  ~  *  re  T.r-  c:  —  a  —  N      - 

:  c  1-  5  r-  ^  ^  c  c  x  -  t  c  x  -  x  -r  -  r-  Z  -  5  c  1-  t-  w  -  ■;  -       eo  .  -    ■  dc 

»r .  ;  ri  r  /.  -  c3n6w«-  ^r:  -  z  .-  I-  :  -■;  1.  »  -*  c      or:    |  <£ 

Somc  Q  ^  t2  *'  2  ^  pfSat^i  7  T  a  ~  y~— *  r-*  re' »  s! T  y*  id  ei'  x'  -c 
-;        COrjC-?.^<^*-rr-/  /  -j--        re  -1  r- ■*•  ~  t-  -1 

1      oo      t-      -r  ~  7 1  —  c  —  ^-iriri— 1  r^.  oi      ds      OOOOO^NC 


co  re       •— 


a  —  eo  c»  Ob  rH      csi-h— .      o  — <      ^      >j  ~h  — to  —  —  m" 


03  CM  A         ^NO>M««OCO«Oii5i 


iHOOH^woroo  " 


)OSN>OtfiiJ<ONOrtWOOMifl         OM 


OOP5HHCO 


■<*         OMfl'ffiOffit-         tot- 


•  -  :i  -  '-T  r^  —  1- 


Sos      o  (>.  31  n  'O  —  —  r.  o  t  —  n  ^4  c  - 
00      •r-i      c  ^?  10  c  c  -  ^  r.  :i  -  d  •-:  ^ 


-^ 


■~  10  o  c  «  ro  ?i      eo  c 


S-^^'J 


71  —  71  —   —  —  <TS  .-  ^ 

7)  ^->    —  « 


^ONOCCC^.tciMNN-fN--:!  :-;  r-  i.e  - 1  —  y  —  't  y  -c  r-  ~i       ei  — 
00r»OrtCJh«SNN»O:i[-.C-r  —  t  -  rj"   y  *e  7J  ~  ~  1  ~-  "  —  ;/  re  —  fc    I   iflu 

3  rH  —       m  -,ci  »nc  r:  r:  :i  .-  -  7.  ;  /  o       o       -  ?:  c  :-  /  c  ?      wc 


CO        — <         IO  CO  ^H  QQ  Q  Tfl  C4  t*  DQ  ! 


r^  i-       c       y  "  ::  z  r:  a  <-. 


:J  =  v  2  r  ^  t3  ^  'i- 1;  N  t  z  9  !5  *  ^  -  N  z  -  : '  £  '  "■  ' "   • 
CpSeo?  £  —  —  12  —  --.  tc  Fi  y"  i~  S  :1  i-~-f:r?c^    - 

51  fil fc  *^fe  3? S  ,x" ti  -r r p '"<-  —" fc  £ !  59  »  p  1  ^:^ eo  c  l -  — " ~  -'  »ea  1 0  » 
c^  r**  c-i  QoaKOKO  —  r.  -  c  ^  ?i  - ih<- .  — .  o  ce  -C  r^  y  y  r^  "^* 
tNQDr-4^QS^i^*cSioot«aoac      o      x  r  1  —  r !  ~   -  — 


r*      r»       ~  c  y  t — ■  o  —  -r 


ill 


.5  oC3 

c-r  « 


=  _i 


=  a 


aS 


1  - 


S  S-3  Ma  a  ? 


32 


COAL-MINE    FATALITIES   IN    THE   UNITED   STATES. 


■°  S 


8T6T 


6T6T 


r    =         5  -  "  •  '.  =  -  J  '  "  U  2  ~  '-  ~  °  -  ' 
Zl         —         I-         WOW  Wf"^' —         ptj  ■    . 


HOOjHOHC 


3)      ^h       ih  ^r  co  :o  -r  \oi  o 


>o-oS0SS££3r"S3S-SS°§°K"KS2SS!§S 


- 


■inox 


.,-*   .«    «e>   :M23      i 


■  H  in  r-H  t- 


•sosnw  a.iqio 

moooi 
I 

racus    Stnisjriq 

JO  SlIOTSOldXO  JJIJOg 


.rtrt     ■  i—  to 


eo  ex  UOO 


.  -c     •     •  <N> 


^      •     CQ  -T     CD  I- 


(patnqtnoo  jsnp         :■    :_ 
pnBSe3  3mpnpni)      i  rl    : 
snoiso[dxo  tsnp-iBQQ  I        ■ 


•s«8  3unimq 
ptre  suoisojdxe  s^o 


.  —       iOOOHi 


IH      <      •««! 


.  .-(      •  .-<  O  CO 


O  ■*     "*  Cv 


-oooi  pue  sjbo  oaiK 


:oo  :»«-eo  :-r--<  :-..--2'"  :S  :°°  i'S^S1, 


00  r-  >4K 
o  t~  oo  o 
co         eo  *o 


■JWD 
JB[I}d  JO  90BJJO  SHB.J 


■  i-i    •  o    ■  a> 


•(•019  '^00J 
'p300)    J00J   JO    S[\V& 


CO'         ■ «     •  i  -  co  — « f  ■""      l~         ,£i    .         .  i-i        t-—    cn-H 


.  =    .  c 

:—  •  — 


.  C  o 


s  :£S: 


a  c 
£  «  M 


52 

5  3    2: 

£--  «; 

.3      ' 
"3  5  "3- 

■W    ;-     +J  . 

o  •;    o 
H  >.  HE 


3<3o6og.SSMMSasaiz;fcoooftflQtHHP>PP 


COAL-MINE  FATALITIES  III  THE    I ' :  [TED  BTA1  33 

Tabi  e  2  •'■•■/'.  •■■■.•■,■  uses,  1911  to  1920* 


' 

I'll 

1912 

1018 

1914 

1915 

1916 

1917 

1920 

l  oderground: 

i  face  or  pill 
Mini  cars  and  locomoth  as., 
and  buro- 

3.73 

.78 
8.54 

2.  S2 
2.87 

L5.34 

6.08 
8.31 

.29 

2.  27 

7.83 
15.22 

8.27 

iv  19 
1.96 
1.18 
2.  87 

.  32 

.11 

10.14 

15.  18 

.69 

.57 
8.63 

.si 

.  ."I 

2. 32 

6.74 

6. 83 

.71 

8.92 

.13 

.  53 

.05 

2. 7s 

17.52 

7.i,| 

2.51 

1.04 
.90 
.18 

is.  10 
7.81 

6.04 
4.08 

2. 98 

.7n 

.1)7 

2.60 

19.61 

1 .  32 

8.41 

.31 

1.01 

11    ii 

2.03 

.47 

.09 
1.12 

(in- 
cluding   na    and    du  ' 

1.51 

Bunocation  from  mine  | 

3. 86 

.18 

1.64 

Mn                    rned,  suffo- 
cated, etc.) 

.35 

1.99 

Total 

91.64 

89.25 

91.99 

89.65 

91.19 

91.06 

88.09 

88.41 

89.64 

88.98 

Bhatt: 

Palling    down    shafts    or 

1.28 

1.36 

.21 
.83 
.12 

1.80 

.04 
.32 

.07 

2.85 

.21 
.49 

.04 

1.36 

.09 
.31 

1.39 

.09 
.54 
.18 

.7s 

.45 

.Is 

.81 

.35 
.66 
.19 

.91 

1.20 

Objects  Calling  down  shafts 

.35 

.60 

.08 

.84 

.09 

Total 

1.96 

2.52 

2.23 

3.59 

1.76 

2.20 

2.23 

2.01 

2.29 

2   4a 

Mine  cars  and  mine  loco- 

2.30 
.19 

1.17 

.26 

.  45 
2.03 

3.23 
.33 
1.36 

.21 

.58 
2.52 

2.80 
.29 
.93 

.04 

.29 
1.43 

2.77 
.44 
1 .  06 

.21 

.53 
1.75 

2.73 

.44 

1.15 

1 .  S5 

2.65 
.31 

.  '."J 

.18 

.72 

1 .  s;i 

2.74 

1.71 

.30 

1.33 
2.97 

3.38 
1.55 

.27 

1.20 
2.00 

3.06 
.43 
.95 

. 

.95 

2.39 

.75 

1.06 

lioiler  explosions  or  burst- 

.18 

Railway  cars  and  locomo- 

1.06 

Other  causes 

3.10 

Total 

6.40 

8.23 

5.78 

6.76 

7.05 

6.74 

9.68 

9.58 

8.07 

8.54 

100.03 

100.00 
2,419 

100.00 

2,785 

100.00 
2,454 

100.  00 
2,209 

100.00 

2,226 

100.00 
2,696 

100.00 
2,580 

100.00 
2,317 

100.00 

:-^ ■ 

Total  killed 

2,656 

2,260 

COAL   PRODUCTION   AND   FATALITIES,   BY   MONTHS,    1920. 

Table  23  shows  the  monthly  production  of  coal  since  1913  as  esti- 
mated by  the  United  States  Geological  Survey.  The  number  of  coal- 
mine fatalities  arranged  by  corresponding  months  is  given  in  Table  24. 
Considered  together,  these  two  tables  are  of  interest  as  indicating  the 
fluctuations  in  output  and  number  of  fatalities  in  different  seasons  of 
the  year,  as  well  as  the  relationship  between  production  and  accidents 
in  different  months. 
35414°— 21 3 
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1916 

3.5 

96.5 



1917 

1.4 



191> 

2.6 

97.4 

Ohio: 

I'M 

- 

1914 

10.4 

31.9 

1.0 



1915 

11.0 

61.2 

26.  5 

1.3 

1916 

1916 

11.0 

61.7 

26.2 

1.1 

1917 

kO 

3.3 

1917 

9.9 

.56.3 

32.  ^ 

1.0 

1918 

1918 

98.  ti 

.8 

Oklahoma: 

I'M  i 

Indiana: 

1914 

10.6 

.56.2 

29.9 

3.3 



1915 

12.9 
9.1 
><.  1 

11.5 

58.4 

51.1 
49.0 

21.  .' 

32,5 

34.3 

4.5 
4.9 
5.3 

5.2 



1917 

1918 

Oregon: 

!.  ! 

. 

1916 

lyir 

una 

Iowa; 

1914 

19.5 
19.0 

21.S 

27.9 

16.4 

7.  1 

21.1 

6.0 
4.3 

4.1 
5.5 

11.4 

.6 

. 

.6 

.5 

.7 

74.4 
74.4 
73.0 

58.5 

Nil.   5 

77.  1 

11.6 
10.6 
9.0 

ia8 

15.1 

2.0 
1.1 
1.2 
.9 
2.9 

6.1 

11. s 
12.9 
11.6 

1.4 
.8 
.6 

1918   

Pennsylvania, 

1914 

1917 

1914 



.6 

Z  1 

Kentuckv: 

19M 

1915 

South  Dakota: 

1917 

191s 

.4 

2.1 

a  Compiled  from  Mineral  Resources,  U.  8.  Oeol.  Borny. 
6  Since  1915  includes  coal  mined  from  steam-shovel  pits, 
c  Less  than  one-tenth  of  1  per  cent. 
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Tabus  26. — Percentage  of  coal  mined  by  various  methods,  by  State  and  years — Contd. 


State  and  year. 


Tennessee: 

1914 

1915 

1916 

1917 

1918 

Texas: 

1914 

1915 

1916 

1917 

1918 

"Utah: 

1914 

1915 

1916 

1917 

1918 

Virginia: 

1914 

1915 

1916 

1917 , 

1918 

Washington: 

1914 

1915 

1916 

1917 

191S 


Percentage  coal  mined 

by— 

.C 

•a 

3 

1 

•6 

■§ 

o 

o 

a 

n 

* 

Z 

39.1 

23.2     37.6 

0.1 

39.1 

26.3 

34.5 

.1 

33.  9 

24.7 

41.1 

.3 

32.7 

22.6 

44.5 

.2 

26.8 

22.7 

48.1 

2.4 

72.5 

1.2 

26.3 

76.4 

1.6 

22.0 

7vn 

1.0 

21.0 

79.6 

.1 

20.3 

76.0 

.1 

21.5 

2.4 

63.6 

30.4 

5.9 

.1 

47.3 

49.6 

2.9 

.2 

41.7 

57.5 

.8 

37.7 

54.8 

7.4 

.1 

36.7 

53.9 

9.2 

.2 

18.0 

51.4 

30.5 

.1 

2.9 

63.2 

33.9 

(*) 

4.4 

61.9 

33.7 

3.7 

63.9 

32.3 

.1 

14.9 

62.2 

19.7 

3.2 

41.8 

10.7 

47.1 

.4 

42.  7 

12.8 

44.5 

58.2 

9.1 

32.7 

59.7 

5.8 

34.5 

57.8 

6.1 

36.1 

State  and  year. 


Percentage  coal  mined 
by- 


West  Virginia: 

1914 

1915 

1916 

1917 

1918 

■\Vvortiing: 

1914 

1915 

1916 

1917 

1918 j 

Total  (bituminous  i: 

1914 

1915 1 

1916 

1917 

1918 

Pennsylvania,     anthra- 
cite: 

1914 

1915 

1916 

1917 

1918 

United  States: 

1914 

1915.* , 

1916 

1917 

1918 


40.4 
39.3 
36.5 
33.5 
29.0 

23.7 
21.9 
22.8 
16.0 
21.6 

29.7 
28.0 
26.8 
25.6 
23.8 


29.7 
28.0 

26.8 


58.9 
60.0 
62.9 
64.8 
67.5 

42.2 
44.6 
44.0 
41.9 
47.3 

51.7 
55.0 
56.4 
55.  5 
55.9 


2.1 
2.0 
1.9 

51.7 

55.0 
56.4 
47.3 
48.0 


0.5 

.6 

.5 

1.5 

2.8 

34.0 
33.4 
33.1 
42.0 
29.7 

15.3 
15.9 
15.5 
17.3 
17.5 


15.3 
15.9 
15.5 


0.2 
.1 
.1 
.2 
.7 

.1 
.1 

.1 
.1 

1.4 

3.3 
1.1 
1.3 

1.6 

2.8 


2.3 
2.3 
2.4 

3.3 
1.1 
1.3 
1.7 
2.8 


b  Since  1915  includes  coal  mined  from  steam-shovel  pits.        c  Less  than  one-tenth  of  1  per  cent. 
DATA   ESSENTIAL  TO   DETERMINE   TRUE    ACCIDENT   RATES. 

The  lack  of  complete  and  comparable  statistics  regarding  acci- 
dents at  coal  mines  has  for  many  years  been  apparent  to  those  who 
have  had  occasion  to  examine  existing  records. 

Perhaps  the  simplest  explanation  of  this  want  of  essential  data  is 
that  so  many  factors  have  a  bearing  upon  the  frequency  of  accidents 
that  many  of  such  factors  have  been  thoughtlessly  overlooked  or 
perhaps  omitted  because  of  the  great  volume  of  work  which  their 
presentation  would  involve.  It  has  therefore  become  customary  to 
indicate  the  hazards  of  mining  by  presenting  figures  showing  the 
number  of  accidents  in  proportion  to  the  quantity  of  coal  produced 
or  the  actual  number  of  men  employed.  Accident  rates  based  upon 
these  two  factors  alone  are  likely  to  prove  misleading. 

It  is  of  course  impossible  to  adequately  represent  by  figures  the 
real  hazards  of  mining.  Any  statistical  portrayal  is  per  se  incomplete. 
But  it  is  entirely  feasible  to  present  in  a  single  publication  considerable 
pertinent  data  which  are  often  omitted  from  statistical  publications 


COAL-MINK    FATALITIES    IX  THE    CTBTTED   st.\  ■  45 

relating  to  mine  accidents.  Prominenl  among  these  are  the  avei 
nu  i  nl  mm-  of  days  the  mines  were  active  and  the  number  of  days  of  labor 
performed  by  the  employees.  These  two  Factors  are  required  In 
order  to  calculate  accident  rates  based  upon  a  uniform  number  of 
working  days;  that  is,  a  standard  period  of  exposure  to  occupational 
hazards.  When  such  uniform  rates  are  obtained  they  may  be  more 
intelligently  interpreted  if  we  know  how  the  daily  output  of  the  in- 
dividual worker  varies  in  different  years  or  in  different  States.  Again, 
the  average  daily  production  of  coal  per  man  is  affected  largely  by 
the  extent  to  which  mining  machines  are  used. 

In  view  of  the  foregoing,  it  is  manifest  that  any  statistical  report 
on  mine  accidents  is  complete  or  incomplete  to  the  degree  to  which 
such  collateral  figures  are  included  or  omitted. 

In  Tables  30  to  59,  covering  the  period  1911  to  1918,  efFort  has  been 
made  to  place  in  compact  and  convenient  form  such  basic  and  perti- 
nent data  as  are  available.  For  this  purpose  the  writer  acknowledges 
his  indebtedness  to  the  United  States  Geological  Survey  whose  re- 
ports have  been  freely  drawn  upon  for  data  as  to  production,  number 
of  employees,  days  active,  etc.  Reference  to  such  tables  is  essential 
to  the  proper  interpretation  of  the  accident  rates  herein  presented. 

FATALITY   RATES    ON   A   2,000-HOTJR   BASIS. 

Tables  27  and  28,  showing  the  number  of  men  killed  per  thousand 
2,000-hour  workers,  are  based  upon  reports  of  the  I'nited  States 
Geological  Survey  showing  the  number  of  coal-mine  employees  who 
work  8,  9,  or  10  hours  a  day. 

Any  rates  purporting  to  indicate  the  relative  frequency  of  accidents 
at  mines  in  different  States  or  in  different  years  should,  as  previously 
stated,  be  calculated  upon  the  basis  of  a  uniform  working  time.  It  is  a 
common  practice,  although  obviously  incorrect,  to  compare  the  fatality 
rate  for  one  State  where  all  employees  work,  say,  an  average  of  300 
days  each  during  a  given  year  with  the  rate  for  another  State  where 
the  employees  (because  of  labor  troubles  or  for  other  reasons), 
average,  perhaps,  150  days  during  the  same  year.  It  is  likewise 
incorrect  (although  perhaps  necessary)  to  make  comparisons  between 
the  accident  rates  of  two  States  when,  in  one  case,  all  mines  are  oper- 
ated on  an  8-hour  basis  while  in  the  other  case  the  10-hour  day  is 
still  in  vogue. 

The  actual  number  of  hours  during  which  mine  employees  in  the 
United  States  are  exposed  to  the  hazards  of  their  occupation  is, 
unfortunately,  not  available.  Therefore,  in  Tables  27  and  28  the  rates 
are  based  upon  the  number  of  hours  the  mines  were  in  operation  and 
the  employees  were  presumably  at  liberty  to  work  rather  than  the 
number  of  hours  the  men  actually  worked.    The  rates  presented  are 
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perhaps  the  best  that  can  he  obtained  for  the  country  as  a  whole  in 
view  of  the  state  of  existing-  records. 

In  connection  with  these  tables,  attention  is  called  to  Tables  44  to 
4G  wherein  the  accident  rates  are  given  on  a  basis  of  300  days  to  the 
working  year  regardless  of  the  number  of  hours  constituting  a  day's 
work.  The  accident  rates  on  a  300-day  basis  will  make  it  possible 
to  compare  fatal  accidents  at  coal  mines  with  similar  accidents  at 
metal  mines,  quarries,  and  in  other  branches  of  the  mineral  industry. 

NUMBER    OF    8,  9,  AND    10   HOUR   EMPLOYEES   IN   COAL  MINES. 

Table  29  shows  the  number  of  8,  9,  or  10  hour  employees  in  the 
coal  mines  of  the  United  States  for  the  years  1914  to  1918.  Later 
figures  are  not  available.  The  figures  in  this  table  form  the  basis  of 
the  fatality  rates  presented  in  Tables  27  and  28. 


V.UIN'K    FATALITIES   IN  TUT.   U3ffl  CES. 


Table  27. — 2fm  employed,  hour*  worked,  at  i 

1915. 


State. 


All' b-.un:1. 

I      ported) 

Arkansas 

California,  Idaho,  and  Nevada. 

Colorado 

uid  Xorth  Carolina... 







v  

•-■ 

Maryland 

Michigan 

Missouri 

Montana 

Xe'.v  Mexico 

Xorth  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania  (bituminous)... 

South  Dakota 

Tennessee 



Utah 

Virginia 

Washington 

rginia 

Wyoming 


Total  rbitamiaons')  6 . 
Pennsylvania  (anthracite). . . 

Total,  1915  6 


Men  em- 
ploye-1. 


3,751 

75,610 
29,777 
15,549 
13,260 

9.  173 

590 

151 

174,593 

35 

8,948 

5,087 

: 
8,959 

7...; 


557.456 
176,552 


Avflrngo 


I  I  > 
ft! 

197 

179 

179 
220 
184 
186 
242 

201 

I 

219 

107 
208 
228 

155 
2  JO 
233 
208 
235 

208 

201 


203 

230 


209 


Total  I 
(all  employ 


Ter  day. 


220,068 


32) 

124,633 
106,470 

• 

25, 314 

322, 087 

315 
82,997 
44,306 

89,390 
38,841 


49,073,157 


1.24". 
343,742. 

6.564. 
11,651. 


' 


FatallUei. 

1.000- 
Tetal.  2.00 

-ker». 


8,612 

24 
9,130 

10,503 


8 
0 
63 
0 
136 
46 
34 
24 
64 
10 

17 

13 

19 

1 

67 

22 

0 

438 

• 

25 

1 

11 

48 

46 

494 

26 


4,819,064 


977, 467, 939 
3o5.  i-  - 


488.734 


1,801 

586 


6,408,032  ;i,  339, 278. 688  |     G69,  63S       2,26:< 


2.  $7 


3  54 


»    .5 


2  51 

2  45 
2.61 

3  44 
2.48 

I  11 
4.28 
1  SO 

an 

3.8C 


2.55 


2.74 
.19 
3.71 
4  57 
14.02 
6  54 
4.46 


3.44 
3.21 


3.39 


1916. 


Alabama 

Alaska 

Arkansas 

California,  Idaho,  and  Nevada. 

Colorado 

Georgia  and  Xorth  Carolina... 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maryland 

Michigan 

Missouri 

Montana 

Xew  Mexico 

Xorth  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania  (l>  » •  minoua). . 

South  Dakota 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

Virginia 

Wyoming 

Total  (bituminous)  &  . . 

Pennsylvania  (anthracit- 


25,308 

83 

3. 772 

18 

13,104 

411 

71   ' 

14.443 

12.  KB 

5,633 
2,535 
9,654 

41,394 
106 

38 

9,211 
4,481 
3,129 


262 
179 

1H4 

233 
280 
198 
187 

204 
208 
256 
210 
207 
244 
292 
244 
197 
178 
236 
•259 
145 
239 
218 
228 

248 


561, 102 
159, 809 


230 


Total,  19166 720,971 


235 


747 
30,320 

105,396 

3,699 

005, 143 

97,666 
291,957 
50,084 
20,280 
77,638 
30,253 

895 
1,466,582 

38,916 
25>O0 
97,482 
38,  BB 


64,934, ( 
30, 

23,518, 
19, 923, ( 

14,357 

16,071,1 

ii,040,; 

65,507, 
11,171.: 

379,  M4, : 
49,  i 


604 

32,407 

67 

15 

12.  2?.t 

59,909 

504 

066 

.--' 

IN) 

4,164 

119 

0 

7 

0 

43 

1 

128 

51 

31 

54 

75 

32 

2 

6 

16 

19 

1 

108 

26 

3 

433 

0 

15 

2 

23 

53 

21 

30 


4.863.158   1.117.387.840       558.694 


1.671 
555 


6,182,077    1.458.788,695       726,394       2,286 


3.67 
2.  si 


3.50 
1.93 
2.14 
2.88 
2.64 
5  42 
2.47 
4.48 
.91 
.75 
4  33 
3  44 
1  19 
3.30 
4.65 
■  M 
2.28 


1.46 
.47 
8  89 
4.00 
5.04 
4  27 
4  14 


:  n 

3.38 


3.06 


q  Compiled  (except  (or  fatalities)  from  Mineral  Resources,  U.  B.  Geological  Survey. 
t>  Totals  in  columns  4  and  r>  obtained  by  calculating  averages  for  L  uited  Suites,  and  not  by  adutag 
corresponding  figures  for  each  State. 
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Table  28. — Men  employed,  hours  worked,  and  fatality  rates  at  coal  mines  during  the 

*  years  ended  Dec.  SI,  1917  and  1918.a 

1917. 


Men  em- 
ployed. 

Average 

days 
worked. 

Total  hours  worked 
(.all  employees). 

Number 
of  2,000- 
hour 
workers. 

Fatalities. 

State. 

Per  day. 

Per  year. 

Total. 

Per  1,000- 
2,000-hour 
workers. 

1 

2 

3 

4 

5 

6 

7 

28, 386 

273 

272,654 

74,434,542 

37,217 

108 

2.90 

3,998 

17 

14,231 

281 

84,090 

26,528 

14,206 

10,680 

34, 926 

5,919 

2,406 

9,668 

4,149 

4, 126 

821 

45,509 

8,495 

104 

173,968 

34 

10,421 

4,375 

3,485 

11,108 

5,312 

88,422 

7,358 

187 
173 
263 
209 
243 
221 
251 
216 
214 
254 
254 
240 
268 
321 
255 
210 
211 
251 
261 
154 
241 
263 
219 
273 
271 
225 
246 

32, 349 

153 

115,841 

2,529 

674,375 

214,458 

115,060 

85,970 

301,429 

48,864 

19, 279 

77,896 

33,230 

34,517 

7,000 

366,639 

68,621 

860 

1,447,023 

306 

92, 098 

38, 108 

27,948 

103, 188 

42,723 

701,725 

58, 882 

0,049,203 

20,409 

30,400,183 

680,301 

163,873,125 

47.395,218 

28,881,566 

18,570,816 

64,505,806 

12,411,456 

4,896,866 

18, 695, 040 

8, 907, 248 

11,079,957 

1,938,000 

76,994,190 

14,479,031 

217,306 

377,673,003 

47, 124 

22,340,218 

10,022,404 

0,120,612 

28,170,324 

11,577,933 

171,388,125 

14,484,972 

3,025 

13 

15,233 

340 

81,937 

23, 098 

14,441 

9,285 

32,253 

0,200 

2,448 

9,348 

4,454 

5,540 

909 

38,497 

7,240 

109 

188, 837 

24 

11,170 

5,011 

3,060 

14,085 

5,789 

85,694 

7,242 

17 

5.62 

California, Idaho,  and  1 

138 
1 

233 
76 
36 
30 

142 
21 
4 
11 
23 
16 
3 

108 
37 

12.34 

Georgia  and  North  Carolina. . 

2.94 
2.84 

3.21 

2.49 

3.23 

4.40 

3.38 

1.63 

1.18 

5.16 

2.89 

3.10 

Ohio 

2.81 

Oklahoma 

5.11 

Pennsylvania  (bituminous)... 

495 

2.62 

28 
1 
22 
63 
30 
384 
37 

2.51 

Texas 

.20 

Utah 

7.19 

Virginia 

4.47 

5.18 

4.48 

5.11 

Total  (bituminous)  & . . 
Pennsylvania  (anthracite) 

603,143 
154, 174 

243 

285 

5,044,949 
1,233,392 

1, 225, 922, 607 
351,510,720 

612, 961 

175,758 

2,114 
582 

3.45 
3.31 

Total,  1917& 

757,317 

251 

6,278,341 

1,575,863,591 

787,932 

2,696 

3.42 

1918. 


Alabama 

26,221 

239 

3,978 

15 

14,483 

240 

85,965 

30,376 

13,328 

10,665 

39,342 

5,508 

2,558 

9,590 

4,559 

4,095 

828 

48,450 

8,451 

40 

174,300 

21 

10,694 

3,936 

4,11,0 

11,004 

5,109 

89,530 

7,554 

278 
254 
204 
240 
255 
212 
238 
227 
245 
234 
230 
201 
237 
235 
204 
301 
229 
223 
228 
292 
209 
145 
265 
262 
258 
277 
275 
238 
268 

212, 732 

2,151 

32,399 

135 

116,608 

2,160 

688,365 

244,772 

107,710 

86,313 

331,840 

44,778 

20, 496 

77, 656 

36,569 

32,832 

7,130 

390,511 

68,292 

330 

1,421,366 

189 

88,715 

33,927 

33,329 

90,034 

40,911 

750,373 

60,792 

59,139,496 

546, 354 

6,609,396 

32,400 

29,735,040 

457,920 

163,830,870 

55,503,244 

26,388,950 

20,197,242 

76,323,200 

11,087,058 

4,857,552 

18,249,100 

9,654,216 

9,882,432 

1,632,770 

87,083,953 

15,570,576 

90,360 

382,347,454 

27,405 

23,509,475 

8,888,874 

8,598,882 

25,105,618 

11,250,525 

178,588,774 

10,292,256 

29, 570 

273 

3,305 

16 

14,808 

229 

81,915 

27, 782 

13, 194 

10,099 

38, 102 

5,844 

2,429 

9,125 

4,827 

4,941 

810 

43, 542 

7,785 

48 

191,174 

14 

11,755 

4,444 

4,299 

12,553 

5,625 

89,294 

8,146 

110 

3.72 

13 

3.93 

California,Idaho,  and  Nevada. 

71 

2 

238 

100 

31 

32 

77 

17 

12 

13 

17 

31 

4.78 

Georgia  and  North  Carolina. . 

8.73 
2.91 

3.60 

2.35 

3.17 

2.02 

Marvland 

2.91 

4.94 

1.42 

3.52 

6.27 

Ohio 

149 
31 

3.42 

Oklahoma 

3.98 

Pennsylvania  (bituminous)... 

491 

2.57 

Tennessee 

14 

7 
19 
43 
33 
437 
41 

1.19 

Texas 

1.58 

Utah 

4.42 

3.43 

5.87 

4.89 

5.03 

Total  (bituminous)  &  . . 
Pennsylvania  (anthracite) 

615,305 

147,121 

249 

293 

5,024,015 
1,176,908 

1,250,979,735 

344,851,624 

625,490 

172,426 

2,029 
551 

3.24 
3.20 

Total,  1918  b 

762, 426 

258 

6,200,983 

1,599,853,614 

799, 927 

2,580 

3.23 

a  Compiled  (except  for  fatalities)  from  Mineral  Resources,  U.  S.  Geological  Survey. 
6  Totals  in  columns  4  and  5  obtained  by  calculating  averages  for  United  States,  and  not  by  adding  cor- 
responding figures  for  each  State. 
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Tabi  b  29     -  \    inlxr  of  hours  l<>  the  working  day,  in  a 

-,,/  States,  &y  Stat  ■  i  /.''/  /      /.''/■>. 

[Compiled  from  Mineral  Re  ouree  .  I 


s-hoi  i  r 

9-honr  day. 

lO-ha  ■ 

or  10 

^  I'll. 

Number 

of  mine.--. 

Men  em- 
ployed. 

Number 
of  mines. 

Men  cm- 
ploy. -'1. 

Number 

of  mines. 

.ma: 
1<H  4   

11 

13 

e 

646 
24,  129 

24 
44 

40 
27 
3 

1,900 
72 

8 

18,115 
17.109 

711 
1,148 

- 

I'M"    





1918 

Alaska: 

1914 

i   

Arkan 

1914 

53 
58 
60 
68 
74 

4.314 

• 
_■ 

Ill 

1 

1915 

1916 

- 
- 
■ 

IS 

1917 

3,636 
3,416 

1 
1 

5 

B 

1 
1 

13 

VMs 

California,  Idaho,  and 
Nevada: 
1914 

1915 

1916 

1917 

17 
111 

17 

19l>            

Colorado: 

1914 

137 
153 
159 
130 
169 

9,  196 
12,259 
12,542 

a  .  - 

13.741 

1 

1 

198 

a 

1 

1915 

! 

1910 

1 

2 

1917 

1918 

1 

Georgia   and    North 
Carolina: 
1911        

1915 

1910 

1917       

- 

- 

531 

217 

■ 

1.074 

• 

- 

. 

Illinois: 

1914 

1 55 
416 
437 

402 

4."  4 

193 
193 
184 
181 
256 

175 
167 

160 

130 

- 

121 
134 
131 
- 
141 

63 
58 

! 
217 
376 

- 
74,619 
74,702 

21.172 
22,364 

a 

15,514 

15,30S 
13,574 

11,522 

10,144 

;..  186 

i  • 

26,601 

9 
6 

• 
4 
3 

3 
4 

2 
2 
1 

2 
3 
3 
1 
1 

99 
32 
56 
50 

11 

4J 

15 

. 

-. 

11 

- 

1915 

L916 

- 

1917 

1918 

Indiana: 

1914 

1 

- 

1915 

1916  

. 

l'U7 

■ 

1918 

Iowa: 

1914 

1 

4 

1915 

1916 

n.  el 

1917 

- 

■ 

l'H  1 

1915 

1917 

Kentucky: 

1914 

75 
84 

- 

. 

- 

1915._ 

1910 

..-- 

1918 

. 

a  Includes  Idaho  and  N" 


*  Included  in  California  an  I 


5^414°— 21- 


-4 
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Table  29. — Number  of  Hours  to  the  working  daij.  in  and  about  the  coal  ;  vines  in  the 
United  States,  bu  States,  for  the.  years  1914 to  1918,  inclusive — Continued. 


S-hour  day. 

9-hour  day. 

10-hour  day. 

Men  em- 
ployed 
other 

than  8,  9, 
or  10 
hours 

per  day. 

Total 

Year. 

Number 
of  mines. 

Men  em- 
ployed. 

Number 
of  mines. 

Men  em- 
ployed. 

Number 
of  mines. 

Men  em- 
ployed.  ! 

number 

of  men 

em- 
ployed. 

Maryland: 

"mil 

5 

5 

1 

61 

85 

15 
17 
16 
19 
21 

165 
161 
158 
130 

149 

49 
36 

41 
34 
44 

27 
35 
24 

26 
32 

14 
19 
17 
10 
16 

531 
500 
521 
489 
635 

82 
88 
95 
98 
109 

4 
3 

4 
5 

55 

142 

3 

4,766 

5,334 

2,070 
2,569 
2,535 
2,375 
2,526 

9,366 
8,906 
9,310 
9,141 

8,685 

3,193 
3,108 
3,776 
4,105 
4, 470 

3,794 
4,042 
2,890 
2,617 
4,023 

51 

76 
87 
109 
464 

43,718 
38,410 
40,052 
43, 423 
46,184 

7,806 
7,833 
7,521 
7,890 
7,777 

169 
92 
59 

70 

ll 
■-> 

10 
1 

17 
8 

205 
25 

51 

48 

58 

5 

5,261 

5,254 

5,390 

359 

70 
260 
35 

769 
234 

730 

5,403 

1915 

5, 664 



5,633 

1917 

5,919 

5,568 



Michigan: 

1914   

2,800 

1915     

2.569 

1916 





2, 535 

l'li: 

31 
32 

127 
176 
216 
492 
775 

157 

50 

5 

44 

81 

12 

9 

1,582 

1,509 

38 

13 

16 

32 

362 

207 

1,475 
1,336 
985 
1,523 
1,379 

198 
575 
198 
549 
555 

21 
59 

47 
34 

2",  406 

1918 

2,558 

ri: 
1914 

2 
2 
1 
1 

5 

23 

53 

6 

10 

99 

2 
2 
4 
1 
2 

33 
38 
92 
25 
31 

9, 549 

1915        

9,173 

1916 

9,  65 1 

1917  

9,668 

"  590 

Mont ; 

1914 

3, 350 

3, 158 

1916 

3,781 

1917 

4,149 

1918 

2 

2 
1 
1 

8 

9 
8 
2 

4, 559 

New  Mexico: 

1914 

3 
2 

2 

363 
146 

48 

4,178 

1915 

4,205 

1916 

4,522 

1917 

4,126 

191S 

1 

10 
7 
5 
2 
1 

11 
19 
20 

7 
9 

34 

91 
27 
41 
30 
15 

189 
287 
327 
82 
242 

4,095 

North  Dakota: 

1914 

20 
17 
17 
15 
9 

3 
3 
4 
9 
15 

2 
2 
3 
2 
1 

403 
471 
554 
320 
142 

19 
20 
30 
481 
645 

74 
49 
81 
56 
10 

558 

191.5 

590 

1916 

714 

1917 

821 

1918 

828 

Ohio: 

1914 

45, 401 

1915 

40. 053 

1910 

41.394 

1917 

<>5, 509 

1918 

48  450 

Oklahoma: 

1914 

8,078 

1915 

8,457 

19l6 

7,800 

1917 

8,495 

1918 

2 

109 

8,451 

Oregon : 

1914 

190 

1915 

151 

1916 

106 

1917 

104 

Pennsylvania,    bitu- 
minous: 

1914 

1915 

819 

779 

828 

1,293 

1,698 

103,291 
90,999 
84,794 
124,824 
151,586 

291 
278 
338 
230 
146 

32,293 
40, 159 
38, 436 
27,293 
7,439 

263 

275 

299 

79 

52 

44,643 

40, 646 

37,468 

6, 135 

4,198 

3,974 
2,789 
7,514 
15,716 
11,083 

47 
35 

184,201 
174  593 

1916 

168  212 

1917 

173'  968 

1918 

174  306 

South  Dakota: 

1914 

47 

1915 

35 

1916 

38 

1917 

! 

34 
21 

58 
613 
854 
504 
1,043 

34 

1918 
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Tennessee: 

1914 

7 

4 

2 

31 

109 

280 

229 

51 

2,630 

x,380 

77 
61 
60 
59 
5 

6,612 

5,412 

5,110 

5,748 

422 

33 

28 

24 

8 

2 

3,166 
2,694 
3,196 
1,539 
849 

10,116 

1915     . 

8  948 

1916 

9,211 
10,421 

1917 

1918 

10,694 

QOALrMIN]     FATALITIES    IX    TH1     UNITED   STA1  I 

Tabli    29.      Vumber  of  hours  to  the  working  d  about  I  ■,  il,« 

United  States,  by  States,  foi  t)  I'hi    ■ /.v/s. 


YlMf. 


: 

1914 

L91S 

1916 

1917 

1  v»i  -< 

Utah: 

1914 

1915 

L916 

I'M  7 

1918 

Virginia: 



1915 

1916 

1>.M  7 

1918 

Washington: 

1914 



1916 

1917 

mis 

West  Virginia: 

1914 

1915 

1916 

1917 

1918 

ing: 

1911. 

1915 

1916 

1917 

1918 

Total  bituminous: 

19H 

1915 

1916 

1917 

191s 

Pennsylvania,  a  a  - 
thracitr:  ■• 

1914 

1915 

1916 

1917 

191S 

Total,  L'nitod  States: 

1914 

1915 

1916 

1917 

191S 


8-hour  day. 


Number 
of  mini 


Men  em- 


2,707 

19 

2,935 

22 

13 

2.213 

16 

2,074 

:; 
27 
M 

53 
52 
II 
17 
51 

35 
39 
35 
601 
915 

53 
18 

is 
52 
51 

3,120 

1,262 
5,871 


1, 112 

::.  117 
1.U1 

109 


17 
1.  184 

4,809 
1,793 

3,114 
3,741 
2,994 
41,199 
58,782 

7,706 

7.1'.;: 

7, 194 
344,814 

316,133 

429.0% 
529, 339 


159,869 
154,174 

147.12! 

344,814 
325,308 
476,002 

676,  460 


Number 
of  mines. 


Men  em- 
ployed. 


301 


Numb  r    M 
of  mini 


1,276 

L07 

l.lll 
1,034 


514 


126 

24  4 
263 


34,  146 


361 

371 
371 

54 

1 
1 


905 
910 
1,024 
697 
567 


93,619 


92,838 


1,161 
1,148 

1,173 

216 


2 

1 


15,809 


II 

I 

39 

1,381 
1,799 

1 


of  in.  ii 


1,113 

11,168 
11,004 

s.U7 


179,679 
154,174 


'Employees  not  segregated.     Priorto  May,  1916,  operations  were  nol  corn 
Since  then  the  S-hour  day  is  standard.    Number  of  mines  not  given. 
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COAL-MINE    FATALITIES    IX    THE    UNITED    STATES. 


COMPARISON     OF     FATALITY     RATES     IN      THE      MINERAL 

INDUSTRY. 

Tables  60,  61,  and  62  show  the  number  of  men  employed,  average 
days  worked,  number  killed,  and  the  fatality  rate  per  1,000  men 
employed,  and  also  fatality  and  injury  rates  per  1,000  300-day  workers. 
This  data  is  given  for  comparative  purposes,  showing  the  relative 
fatality  hazard  at  coal  mines,  metal  mines,  quarries,  metallurgical 
plants,  and  coke  ovens. 

Table  60. — Comparison  nfjatality  rates  in  the  mineral  industry  in  the  United  States. 


Average 
days 
active. 

(1) 

Men 
employed. 

(2) 

Killed. 
(3) 

Killed  per 

1,000 
employed. 

14  ;••■ 

Killed  per 

1,000 

300-day 

workers. 

(5)« 

Coal  mine.;: 

1907 

231 
195 

680,492 
690, 438 
666,552 

728, 348 

722,  602 
747,644 
7P-3,  ISo 
734. 008 
720.971 
757,317 
762, 426 

3,242 
2,445 
2,642 
2,821 
2,656 
2,419 
2, 7S5 
2,4.54 
2,269 
2,226 
2,696 
2,  580 
2,317 

695 
661 
683 

559 
553 
697 

852 
646 
468 

188 
213 
183 
180 
148 
173 
131 
125 
123 

16 
23 
30 
33 
47 
35 
25 

47 
33 
38 
36 
.53 
42 
32 

4.70 
3.54 
3.96 
3.89 
3.65 
3.35 
3.73 
3.22 
3.09 
3.09 
3.56 
3.38 

6.19 

190S 

5.45 

1909 

1910 

220 
220 
225 
23  s 
207 
209 
235 
251 
258 

5.31 

191 1 

4.97 

1912 

4.46 

1913 

4.70 

1914 ! 

4.68 

1915... 

4.44 

1916 

3.94 

1917 

4.25 

191S 

3.94 

1919 

Metal  r. 

1911 

282 

287 
288 
271 
280 
282 
287 
297 
281 

228 
249 
246 
233 
246 
253 
261 
260 
253 

323 
302 
309 
315 

303 
310 
293 

: 

'AS 
347 
ui8 
-342 
342 

I 

165, 979 
169, 199 
191, 276 
158,  115 
152,118 
204.6*5 
200, 579 
1S2, 606 
145, 262 

110,954 
113,105 
106,278 
87, 936 
100,  740 
90,797 
82,290 
68, 332 
75,  .505 

14,985 
15, 128 
18,564 
22,365 
24,  111 
21,809 
17, 128 

20,  564 

27,s79 
31, 327 
43,829 
44, 376 
39,899 
f 

4.19 
3.91 
3.57 
3.54 
3.64 
3.41 
4.25 
3.54 
3.22 

1.69 
L88 
L72 
2.05 
1.47 
L91 
1.59 
L83 
L63 

"  L07 
1.52 
1.62 
1.48 
1.95 
1.60 
1.46 

2.29 
1.19 
1.21 
.82 
1.19 
1.05 
1.13 

4.45 

1912 

4.09 

1913.    . 

3.72 

1914 

3.92 

IMS 

3.89 

1916 

3.62 

1917 

4.44 

1918 

3.57 

1919 

3.43 

Quarr 

1911 

2.23 

1912 

2.27 

2.10 



1914 

2.64 

"    .... 

1.80 

1916 

2.26 

1917 

1.83 

2.11 



1919 

1.93 

Metallurgicalplants: 
Ore-dressing — 

1913 

.99 

1914 

1.51 

1915 

1.57 

1916 

1.41 

1917 

1.93 

1918 

1.55 

1919 

1.50 

Smelting— 
1913 

1.93 

1914 

1.02 

1915 

1.05 

.73 



1917 

1.  05 

1918 

.92 

1919 

1.04 

a  Column  4  gives  in  the  usual  way  the  fatality  rate  based  upon  the  actual  number  of  employees,  regard- 
less of  the  length  of  time  worked.  Column  5  gives  a  fatality  rate  based  on  1,000  300-day  workers.  This 
rate  is  comparable,  one  year  with  another,  also  one  group  with  another,  as  the  time  element  has  been 
taken  into  consideration  "and  all  labor  equated  to  a  300-day  basis. 
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]  m;i  i:  80,     '  omparisov  of  fatality  rates  in  the  mineral  industry  in  tin  \ 

<  'oiitiiiuctl. 


(  ok.'  ovens: 

Beehh  e  and  by-producl 

L913 

191  s 

1915 

1918 

1917 

1918 

1919 

Beehive— 

1915 

1916 

1917 

1918 

L919 

Bv-product — 

1915 

1916 

1917 

L918 

1919 


Average 

.1  i. 

:irl  Ive. 
(1) 


288 
286 
303 
32 1 
329 
329 
289 

262 
300 
308 
300 
244 

359 
857 

360 
358 
328 


If  en 
employed. 


24,345 
22,313 
31,060 

32,  117 

28,  r  1 1 

17,699 
18,570 

is.  820 
16, 442 

13,361 

13,597 
15,947 
15,408 


Killed, 


(a) 


Killed  pei 

. 

1,000 

emploj  ed 

(4) 

46 

1.  89 

15 

2.02 

38 

L22 

4.") 

76 

2.34 

73 

2.25 

SB 

1.84 

ID 

.57 

24 

1.29 

25 

L33 

19 

1.  i'. 

id 

.75 

2.10 

•J! 

1.61 

51 

:i.  7". 

:!.:;■! 

Killed  |H«r 
1.000 


1.21 

-.;.  1 1 

L.30 

1.  16 

1.75 

15.  a 

■J.  8 1 
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PERMISSIBLE   LAMPS  AND  MINING  EQUIPMENT. 

As  a  result   of  the   bureau's  educational  campaign  for  safety  at 

niinc>  and  the  reduction  of  mine  accidents,  coal  mines  are  using 
explosives  and  equipment  that  have  passed  certain  specified  tests 
conducted  by    the  bureau's  engineers. 

The  following  schedules  cover  the  tests  that  lamps  and  mining 
equipment  must  pass  in  order  to  be  approved  for  use  in  gaseous  and 
dusty  mines:  Schedule  2A°  for  electrical  equipment,  such  as  motors 
and  coal-cutting  machines;  Schedule  6A6  for  portable  electric  lamps; 
Schedule  7C  for  flame  safety  lamps:  Schedule  12d  for  single-shot 
blasting  units;  and  Schedule  13*  or  testing  rescue  breathing  apparatus. 

The  various  schedules  named  above,  stating  the  conditions  and 
requirements^  under  which  these  permissible  devices  are  tested,  may 
be  obtained  by  application  to  the  Director,  Bureau  of  Mines,  Washing- 
ton, D.  C. 

APPROVED   MINE-RESCUE    BREATHING   APPARATUS. 
By  D.  J.  Parker. 

The  Gibbs  mine-rescue  and  breathing  apparatus,  manufactured  by 
the  Mine  Safety  Appliances  Co.,  909  Chamber  of  Commerce  Building, 
Pittsburgh.  Pa.,  and  the  Paul  mine-rescue  breathing  apparatus, 
manufactured  by  the  American  Atmos  Co.,  Wilkinsburg  Station, 
Pittsburgh,  Pa.,  were  approved  January  15,  1920,  as  permissible  for 
use  in  irrespirable  and  poisonous  gases  in  accordance  with  Schedule 
13.  Approval  numbers  1300  and  1301  were  assigned  to  the  Gibbs 
and  Paul  apparatus,  respectively. 

Approvals  of  each  apparatus  were  made  contingent  upon  certain 
modifications  which  had  been  incorporated  in  the  apparatus  as 
tested  at  the  bureau. 

Approval  Xo.  1300. — The  Gibbs  apparatus  modifications  are: 

1.  Regpneraior. — Baffle  plate  is  placed  in  regenerator  so  as  to 
form  a  partial  partition,  as  shown  in  drawing  D  254  of  December  4, 
1919. 

o  Procedure  for  establishing  a  list  of  permissible  explosion-proof  electric  motors  for  maiee:  U  es,  <  ■haraetpr 
of  tests, and  conditions  under  which  motors  will  be  tested:  Schedule  2A,  Bureau  <>i  Vim-..  1915,  n  t  p. 

6  Procedure  for  establishing  a  list  of  permissible  portable  electric  mine  lamps;  fees,  character  of  tests,  and 
conditions  under  which  lamps  will  be  tested:  Schedule  f>A,  Bureau  of  Mines,  1915,  13  pp. 

'  1  'rocedure  for  establishing  a  list  of  permissible  miners  "safety  lamps;  character  of  teste, gondii  kn  sunder 
which  lamps  will  be  tested,  and  fees:  Schedule  7,  Bureau  of  Mines,  191o,  16  pp. 

d  Procedure  for  establishing  a  list  of  permissible  single-shot  blasting  units:  character  of  tests,  condil  ions 
under  which  units  will  be  tested,  and  fees,  Schedule  12.  Bureau  of  Mines,  191S. 

t  Procedure  for  establishing  a  list  ofpermissflilerselfcantatead  mine-rescue  breathing  apparatus  Sched- 
ule 13,  Bureau  of  Mine  ,  1919. 

f  AH  approved  equipment  must  be  identified  by  a  plate  bearing  the  seal  of  the  Department  of  the  Interior, 
Bureau  of  Mines,  and  the  statement  and  number  of  the  approval.  Equipment  that  is  not  so  identified  is 
not  considered  as  approved. 
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,  -;  ^f^ng  valve.  Lug  is  attached  on  vralve  arm  ,teel  U,  prevent 
knife  edges  from  going  over  dead  center,  as  shown  in  drawing  I',  541 
«>t  November  5,  1919. 

::  Reducing  valve.  A  square  I,,,.!  and  square  socke I  lock  U  made 
on  screw  connected  to  bellows,  as  per  drawing  D  541  of  November  5, 

4.  Rnlurnu,  voir,.  A  lock  is  placed  on  adjusting  screw  as  per 
drawing  B  541  of  November  5,  L919. 

5.  Pressure  gage  dosing  valve  is  made  a  needle-point  closing  valve 
as  shown  on  .hawing  B  541  of  November  5,  L919 

Approval  No.  1301.— The  Paul  apparatus  modifications  are- 

1.  Closing  valve  loci.— A  chain  fastened  to  the  metal  Irani,,  of  the 
apparatus  connects  to  eyelet  on  wheel  of  closing  valve  stem  only 
when  valve  is  open. 

2.  Safety  valve  in  saliva  trap.— A  supplemental  mica  disk  valve  is 
placed  in  saliva  trap  in  such  manner  that  it  is  open  at  all  times 
during  exhalation  and  closes  during  inhalation.  This  is  for  the  pur- 
pose of  preventing  drawing  in  of  air  from  the  outside  atmosphere. 

3.  Pressure  gage.— Dial  of  pressure  gage  is  graduate,!  m  divisions 
of  25  atmospheres,  with  figures  an, I  markings  that  are  clearly  legible. 

4.  Pressure  gage  valve.— Pressure  gage  valve  is  placed  in  proximity 
to  closing  valve  in  such  manner  that  it  can  he  readily  manipulated 
by  wearer. 

5.  Regenerator.— An-  courses  through  regenerating  mat, -rial  are 
enlarged  and  metal  partition  in  hack  of  canister  is  eliminated. 

6.  Breathing  bag.— Adjustment  of  closing  of  automatic  valve  in 
breathing  bag  is  so  made  that  undue  resistance  on  account  of  excess 
pressure  in  bag  upon  exhalation  is  eliminated. 

With  both  apparatus  formal  recommendation  i->  mule  thai  by- 
pass valve  and  connection,  as  placed  on  the  apparatus  tested  by  the 
bureau,  be  made  a  part  of  all  these  apparatus  manufactured  in 
future.  It  is  believed  that  very  shortly  all  Gibbs  and  Paul  appara 
will  have  such  by-pass,  and  it  will  he  the  bureau's  policy  to  equip 
all  its  apparatus  with  by-pass  valve  and  connections  as  soon  as  time 
permits. 

Both  approvals  cover  only  apparatus  identical  in  construction 
and  material  with  the  full-size  working  mod,.].  (,f  each  retained  al 
Pittsburgh  station  for  reference. 

Steps  are  being  taken  by  other  manufacturers  of  breathing  appa- 
ratus toward  the  testing  of  their  apparatus  by  the  bureau  in  accord- 
ance with  Schedule  13. 
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REGENERATORS. 

The  M.  S.  A.  refillable  regenerator  for  use  with  the  Gibbs  self- 
contained  mine  rescue  breathing  apparatus  has  been  approved  as 
permissible  for  use  in  irrespirable  and  poisonous  gases  in  accordance 
with  Schedule  13,  subject  to  the  following  provisions: 

1.  Regenerator  shall  be  considered  to  have  the  bureau's  approval 
only  when  identical  in  all  respects  with  the  full-size  working  model 
retained  at  the  Bureau  of  Mines  experiment  station,  Pittsburgh,  Pa., 
and  only  when  used  with  that  particular  type  of  Gibbs  self-contained 
mine  rescue  breathing  apparatus  approved  by  the  bureau.  Regen- 
erator shall  correspond  in  all  respects  to  drawing  M.  S.  A.  No.  1, 
dated  January  10,  1920. 

2.  Regenerating  material  or  "cardoxide"  used  in  this  refillable 
regenerator  shall  be  identical  in  all  respects  with  the  regenerating 
material  furnished  by  the  Mine  Safety  Appliances  Co.,  Pittsburgh, 
Pa.,  and  used  in  the  series  of  tests  to  which  the  regenerator  was 
subjected. 

3.  Four  pounds  of  this  regenerating  material  shall  be  used  in  regen- 
erator. This  shall  be  divided  so  that  approximately  2  pounds  are 
placed  in  each  of  the  two  compartments  of  the  regenerator. 

PERMISSIBLE      LAMPS      AND     MINING     EQUIPMENT      APPROVED 
PRIOR   TO   FEBRUARY    1,   1921. 

By  L.  C.  Ilsley. 

EXPLOSION-PROOF    COAL-CUTTING    EQUIPMENT. 

In  accordance  with  Schedule  2A.  the  following  coal-cutting  equip- 
ment has  the  bureau's  approval: 

Approval  No.  100,  covering  a  250-volt  direct-current  explosion- 
proof  coal-cutting  equipment  manufactured  by  the  Sullivan 
Machinery  Co..  Claremont,  N.  H. 

Approval  No.  100A,  covering  a  500-volt  direct-current  explosion- 
proof  coal-cutting  equipment  manufactured  by  the  Sullivan 
Machinery  Co.,  Claremont,  N.  H. 

Approval  No.  101,  covering  a  210- volt  direct-current  explosion- 
proof  coal-cutting  equipment  manufactured  by  the  Goodman 
Manufacturing  Co.,  Chicago,  111. 

Approval  No.  101A,  covering  a  500-volt  direct-current  explosion- 
proof  coal-cutting  equipment  manufactured  by  the  Goodman 
Manufacturing  Co.,  Chicago,  111. 

Approval  No.  102,  covering  a  250-volt  direct-current  explo- 
sion-proof coal-cutting  equipment  manufactured  by  the  Jeffrey 
Manufacturing  Co.,  Columbus,  Ohio. 
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Approval  No.  L02A,  oorering  a  500-volt  directrouirenl  explo- 
sion-proof coal-cutting  equipment  manufactured  bj  the  Jeffrey 
Manufacturing  Co.,  Columbus,  Ohio. 

Approval  No.  103,  covering  a  250-volt  direct  current  explo- 
aion-proof  coal-cutting  equipment  manufactured  by  the  Jeffrey 
Manufacturing' Co.,  Columbus   t  )hio. 

Approval    No.    103A,    covering   a    500-rolt    direct-current    explo- 
sion-proof   coal-cutting    equipment    manufactured    by    the    Je 
Manufacturing  Co.,  Columbus,  Ohio. 

Approval  No.  104.  covering  a  220-volt  alternating-current  explo- 
sion-proof  coal-cutting   equipment    manufactured    by 
Machinery  Co.,  Claremont,  N.  H. 

Approval  No.  104A.  covering  a  140-volt  alternating-current  explo- 
sion-proof  coal-cutting   equipment  manufactured    h 
Machinery  Co.,  Claremont,  N.  H. 

Approval  No.  105,  covering  a  2 10- volt  direct-current  explo- 
sion-proof coal-cutting  equipment  manufactured  by  the  Goodman 
Manufacturing  Co.,  Chicago,  111. 

Approval  No.  105A,  covering  a  500-volt  direct-current  explo- 
sion-proof coal-cutting  equipment  manufactured  by  the  Goodman 
Manufacturing  Co.,  Chicago,  111. 

PERMISSIBLE    PORTABLE    ELECTRIC    MINE    I.AM 

In  accordance  with  Schedule  6A,  approval  No.  10  has  been  issued 
•  ring  a  permissible  portable  electric  mine  lamp  manufactured  by 
the  Edison  Storage  Battery  Co..  Orange,  N.  J.,  to  be  used  with  a 
flexible  cord  identified  by  the  bureau's  specification  CD-I 7.  The 
only  bulbs  approved  for  use  with  this  lamp  are  the  symbol  BM-10 
bulbs,  manufactured  by  the  National  Lamp  Works  of  the  General 
Electric  Co.,  Cleveland,  Ohio;  the  symbol  BM-10  bulbs,  manufac- 
tured by  the  Edison  Works  of  the  General  Electric  Co.,  Harrison, 
N.  J.;  the  symbol  26— V  bulbs,  manufactured  by  the  Miniature  Incan- 
descent Lamp  Corporation.  95  Eighth  Avenue,  Newark,  N.  J.;  and 
th<  symbol  BM-10  bulbs,  manufactured  by  the  Westinghouse  Lamp 
Co.,  B  Id,  N.  J. 

Approval  No.  12  covers  the  Concordia  permissible  portable  electric 

hand   lamp)   mine  lamp,  manufactured  by   the  Concordia    Electric 

Co.,    Pittsburgh.  Pa.     The  only  bulbs   approved   for   use   with   this 

lamp  are  the  symbol  Osram.   08510  bulbs,  sold   by   the  Concordia 

Ele< 

Approval  No.  1-4  covers  the  Wico  permissible  portable  electric  mine 
lamp,  manufactured  by  the  Witherbee  [gniterCo.,  Springfield,  M. 
to  be  used  with  a  flexible  cord  identified  by  the  bureau's  specification 


<i  Unless  otherwise  specified  all  lamps  are  cap  lamps. 
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CD-43.  The  only  bulbs  approved  for  use  with  this  lamp  are  the 
symbol  BM-14  bulb,  manufactured  by  the  Edison  Lamp  Works  of 
the  General  Electric  Co..  Harrison,  X.  J. 

Approval  No.  1  5  covers  the  Concordia  permissible  portable  electric 
mine  lamp,  manufactured  by  the  Concordia  Electric  Co.,  Pittsburgh, 
Pa.,  to  be  used  with  a  flexible  cord  identified  by  the  bureau's  speci- 
fication CD-17.  The  only  bulbs  approved  for  use  with  this  lamp 
are  the  BM-15  bulbs,  manufactured  by  the  National  Lamp  Works 
of  the  General  Electric  Co..  Cleveland,  Ohio. 

Approval  Xo.  16  covers  the  Pioneer  permissible  portable  electric 
mine  lamp,  manufactured  by  the  Pioneer  Electric  Mine  Lamp  Co., 
Philadelphia,  Pa.,  to  be  used  with  a  flexible  cord  identified  by  the 
bureau's  specification  Xo.  CD-31,  and  with  battery  plates,  manu- 
factured by  the  Electric  Storage  Battery  Co.,  Philadelphia,  Pa. 
The  only  bidbs  approved  for  use  with  this  lamp  are  the  BM-16 
bulbs,  manufactured  by  the  Edison  Lamp  Works  of  the  General 
Electric  Co.,  Harrison,  N.  J. 

Approval  Xo.  17  covers  the  Wheat  permissible  portable  electric 
mine  lamp,  manufactured  by  the  Koehler  Manufacturing  Co.  (Inc.), 
Marlboro,  Mass.,  to  be  used  with  a  flexible  cord  identified  by  the  bu- 
reau's specification  CD-31,  and  with  battery  plates,  manufactured 
by  the  General  Lead  Battery  Co.,  Xewark,  X.  J.  The  only  bulbs 
approved  for  use  with  this  lamp  are  the  BM-17  bulbs  manufactured 
by  the  National  Lamp  Works  of  the  General  Electric  Co.,  Cleveland, 
Ohio. 

PERMISSIBLE    MIXERS'     (FLAME)    SAFETY    LAMPS. 

In  accordance  with  Schedule  7.  the  following  flame  safety  lamps 
have  been  approved  by  the  bureau: 

Approval  Xo.  201  covers  a  flat-wick  steel-frame  lamp  manu- 
factured by  the  Koehler  Manufacturing  Co.,  Marlboro,  Mass. 

Approval  No.  201-A  covers  a  round-wick  steel-frame  lamp  manu- 
factured by  the  Koehler  Manufacturing  Co.,  Marlboro,  Mass. 

Approval  Xo.  202  covers  a  flat-wick  steel-frame  lamp  manu- 
factured by  Ackroyd  &  Best  (Ltd.),  Arrott  Power  Building,  Pitts- 
burgh. Pa. 

Approval  Xo.  203  covers  a  flat-wick  aluminum- frame  lamp  manu- 
factured by  the  Koehler  Manufacturing  Co..  Marlboro,  Mass. 

Approval  Xo.  203-A  covers  a  round-wick  aluminum-frame  lamp 
manufactured  by  the  Koehler  Manufacturing  Co.,  Marlboro,  Mass. 
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Apawoiak  Nba.  aOi,  :  \  A  appig   .,!,!, 

■attic  Inch  liinips  that    are  equipped   with 

glasses  approved  far  use  with  these  Lamps  an  □  Ma  b(  th  No. 

8100  Sign  Speed."      The  only  igniter  approved  for  use  anth  bneae 
lamps  are  the   EJoeMer  pyro  internal  igniter    1915  model 
ci-rium-zinc-copper  alloy  for  igniter  points. 

Approval   No.   202  applies  to  i   augnetic  leek   lamp.     The 
glasses  approved  for  use  with  (Jus  Lamp  arc  marked  ae  folio 

A«  K" 

BEST 

A-l 

This  lamp  is  relighted  electrically.  The  onlj  relighter  approved 
for  this  lamp  is  the  Ackroyd  '&  Besl  underground  relighter 

PERMISSIBLE    SINGLE-SHOT    BLASTING     UNIT. 

In  accordance  wnli  Schedule  12.  approval  No.  1200  hae  been 
issued   covering   a   single-shot   blasting   unit    manufactured    by    the 

Mine  Safety  Applicances  Co.,  Pittsburgh.  Pa.,  for  safety,  reliabi 

and  durability. 

PERMISSIBLE    EXPLOSIVES   TESTED    PRIOR   TO   FEB.   1,   1921. 

By  Spkmkk  P.   IJoivki  I 
GENERAL    STATEMENT. 

In  the  table  following  are  the  brand  names  of  all  explosives  new 
considered  as  permissible  explosives  that  were  tested  by  the  Bureau 
of  Mines  prior  to  February  1,  1921. 

Further  information  on  permissible  explosives  may  be  found  in 
other  Bureau  of  Mines  publications.0  The  precautions  to  be  observed 
in  the  handling,  storage,  and  use  of  permissible  explosives  are  found 
in  Miner's  Circular  6.  The  conditions  to  be  fulfilled  by  applicants 
desiring  explosives  tested  to  determine  their  permissibility  for  use 
in  coal  mines  are  stated  in  Schedule  1-  A.  A  description  of  the  I 
made,  the  apparatus  used  for  audi  bests,  and  detailed  results  of  I 
of  too  permissible  explosives  are  given  in  Bulletins  L5  and  on.     The 

ill,  Clarence,  Permissible  explosives  tested  prior  to  Jan.  1, 1912,  and  precautions  to  betaken  U 
'  tier's  Circular  6,  Bureau  of  Mines,  1912,  20  pp.:  Fees  for  testing  explosives:  Sched 
Sail, Clarence,  SnelUng,  W.  o..  and  Howell.  .-.  I 
mines   '  ireau  of  Mines.  1911,  101  pp.;  Ball,  Clarence,  and  Howell,  8.  F  .  Testa  of  ;■•  rml 

•.  Bureau  of  v  B..  and  Hall.  Clarence,  A  prii 

miner-:  Bull.  17.  Bureau  of  Mi 
ofpermissibl  Boll.  !"•  Bureau 

explosives:  B 

coalmining  ular7,Buxai 

{orn);.,  the  Bureau  of Mines:  1-- 

Mines,  1918,  63  pp. 
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storage,  handling,  and  use  of  permissible  explosives  are  discussed  in 
Bulletins  10  and  17  and  Miner's  Circular  7,  and  the  methods  used 
by  the  bureau  in  the  analysis  of  permissible  explosives  and  the  tol- 
erances f\>r  permissible  explosives  as  promulgated  by  the  Bureau  of 
Mines  on  July  1.  1915,  are  detailed  in  Bulletin  96,  and  on  November 
920,  and  effective  from  that  date  the  Director  of  the  Bureau  of 
Mines  promulgated  certain  ehanges  in  the  rules  and  regulations  gov- 
erning the  testing  of  permissible  explosives,  as  recommended  by  the 
bureaus  committee  on  permissible  explosives.  The  tolerances  as 
now  existing  are  given  on  pages  101,  102,  and  103.  These  rules  also 
provide  for  the  transferring  of  permissible  explosives  from  the  active 
(published!  list  to  the  inactive  (not  published)  list.  Explosives  will 
be  placed  on  the  inactive  list  at  the  request  of  the  manufacturer  or  if 
they  have  not  been  manufactured  during  any  calendar  year. 

Additions  to  the  active  and  inactive  list  of  permissible  explosives 
will  be  published  in  future  issues  of  the  Monthly  Statement  of  Coal- 
Mine  Fatalities  in  the  United  States,  which  contains  also  list^  of 
miners'  electric  lamps  and  other  devices  approved  by  the  Bureau  of 
Mines.  A  complete  list  of  permissible  explosives  with  pertinent  data 
and  full  descriptive  text  will  be  published  as  an  appendix  to  the  same 
publication  at  reasonable  intervals  of  from  6  to  12  months. 

There  were  152  explosives  on  the  permissible  list  on  January  1, 
1 9 1 7 . a  During  the  succeeding  49  months  72  explosives  were  added 
to  the  list.  70  explosives  were  dropped  from  the  permissible  list  and 
placed  on  the  inactive  list  of  permissible  explosives.  The  present  list 
takes  the  place  of  all  preceding  lists  and  includes  a  total  of  148 
explosives. 

DEFINITION    OF    A    PERMISSIBLE    EXPLOSIVE. 

An  explosive  is  called  a  permissible  explosive  when  it  is  similar  in 
all  respects  to  the  sample  that  passed  certain  tests  by  the  Federal 
Bureau  of  Mines,  and  when  it  is  used  in  accordance  with  the  con- 
ditions prescribed  by  this  bureau.  But  even  the  explosives  that 
have  passed  these  tests  and  are  named  in  this  list  as  permissible 
explosives  are  to  be  considered  permissible  explosives  only  when 
used  under  the  following  conditions : 

1.  That  the  explosive  is  in  all  respects  similar  to  the  sample  sub- 
mitted by  the  manufacturer  for  test. 

2.  That  detonators — preferably  electric  detonators — are  used  of 
not  less  efficiency  than  those  prescribed,  namely,  those  consisting  by 
weight  of  90  parts  of  mercury  fulminate  and  10  parts  of  potassium 
chlorate  (or  their  equivalents). 

n  Howell,  S.  P.,  Permissible  explosives  tested  prior  to  Jan.  1,  1917:  Tech.  Paper  1G9,  Bureau  of  Mines, 
1917,  19  pp. 
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3.  Thai  the  explosive    if  frozen,  shall  be  thoroughly  thawed  in  a 
Bafe  and  suitable  before  use. 

I.  Thai   the  quantity  ased  for  a  shol  does  not  oxceed   I. 
(680  grams),  and  that  it  is  properlj   tamped  with  cla}  or  other  non- 
combustible  stemming. 

After  an  explosive  bas  passed   the  required   tests  and   ite   brand 
name  !ia-  been  published  in  a  list  of  permissible  expli 
permissible  explosive  if  one  01  more  of  an\   of  the  following  condi- 
tions prevail . 

1.  ii'  kepi  in  a  moist  place  until  it  undergoes  a  change  in  character. 

2.  [f  used  in  a  frozen  ©r  partly  frozen  condition. 

3.  If  used  in  excess  of  1£  pounds  (680  grams)  per  shot. 

4.  If  the  diameter  of  the  cartridge  is  less  than  that  designated  in 
the  column  "smallest  permissible  diameter." 

5.  If  fired  with  a  detonator  or  electric  detonator  ol  less  efficiency 
than  that  prescribed. 

6.  If  tired  without  stemming. 

7.  If  tired  with  combustible  stemming. 

Moreover,  even  when  all  of  the  prescribed  conditions  have  been 
met,  no  explosive  on  the  permissible  fist  should  be  con- 

sidered as  being  permanently  a  permissible  explosive,  for  the  bureau 
reserves  the  right,  on  fuller  information  concerning  the  conditions 
that  lead  to  safety,  to  revise  this  list;  but  any  permissible  explo 
when  used  tinder  the  prescribed  conditions  may  properly  continui 
be  considered  a  permissible  explosive  until  notice  of  its  withdrawal 
or  removal  from  the  list  has  been  officially  published,  or  until  its 
name  is  omitted  from  a  later  list  published  by  the  Bureau  of  Mines. 

After  further  experiments  and  conference-  the  Bureau  of  Mine- 
may  find  it  advisable  to  adopt  additional  and  more  severe 
which  all  permissible  explosives  ma\   be  subjected,  in  the  hope  that 
through  the  use  of  such  explosives  only  as  pass  the  more  <^\-^v^ 
the  lives  of  miners  may  be  better  safeguarded. 

LIST    OF    PERMISSIBLE    EXPL08IV] 

Subject  to  the  condition-  and  provisions  stated  herein,  the  follow- 
ing explosives  are  classed  as  permissible  explosiv 
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CLASSES    OF    PERMISSIBLE    EXPLOSIVES. 

In  order  that  the  user  of  explosives  may  be  able  the  better  to  select 
an  explosive  to  meet  a  specific  requirement  the  Bureau  of  Mines  now 
classifies  permissible  explosives  in  two  ways,  as  follows:  (1)  On  the 
basis  of  the  volume  of  poisonous  gases  produced  by  H  pounds  (680 
gram-'  of  the  explosive,  and  (2)  on  the  basis  of  the  characteristic 
ingredient  of  each  explosive. 

Vol.VME    OP   POISONOUS    GASES. 

Most  of  the  permissible  explosives  even  when  properly  and  com- 
pletely detonated  in  a  drill  hole  in  a  coal  mine  produce  poisonous 
gases,  but  they  produce  at  the  same  time  a  much  larger  volume  of 
nonpoisonous  gases.  In  order  that  the  poisonous  gases  may  not 
under  normal  conditions  become  a  menace  to  the  lives  or  health  of 
miners  no  explosive  is  now  or  can  become  permissible  if  it  evolves 
upon  detonation  more  than  158  liters  (5^  cubic  feet)  of  permanent 
poisonous  gases,  as  determined  by  test  in  the  Bichel  pressure  gage. 
Field  tests  of  an  explosive  made  under  extreme  conditions  for  the 
production  of  the  greatest  percentage  of  poisonous  gases  in  the  air 
show  that  in  a  narrow  entry,  with  no  ventilation  at  or  near  the 
face,  a  1^-pound  charge  of  an  explosive,  which  gave  158  liters  of 
poisonous  gas  in  gage  tests,  produced  0.18  per  cent  of  carbon  mon- 
oxide (the  only  poisonous  gas  present)  in  the  air  when  the  sample 
was  taken  two  minutes  after  the  shot.  Another  sample  of  the  air 
taken  two  minutes  later  contained  0.08  per  cent  of  carbon  mon- 
oxide. It  is  therefore  evident  that  where  ventilation  is  not  active, 
as  in  a  closed  heading,  miners  or  shot  firers  should  not  return  to 
the  face  until  at  least  five  minutes  after  a  shot.  At  all  working 
faces  that  are  difficult  to  ventilate  explosives  of  class  A  or  class  B 
should  be  used,  preferably  those  of  class  A. 

The  classification  on  the  basis  of  the  volume  of  poisonous  gases 
produced  by  1^  pounds  (680  grams)  of  the  explosive  is  as  follows: 

Class  A,  those  explosives  from  which  the  volume  of  poisonous 
gases  produced  is  not  more  than  53  liters. 

Class  B,  those  explosives  from  which  the  volume  of  poisonous 
gases  is  more  than  53  liters  but  less  than  106  liters,  inclusive. 

(lass  C,  those  explosives  in  which  the  volume  of  poisonous  gases 
is  more  than  106  liters  but  less  than  158  liters,  inclusive. 

CHARACTERISTIC   INGREDIENTS. 

Explosives  are  classified  in  accordance  with  their  characteristic 
ingredient  as  follows : 

Class  1,  ammonium  nitrate  explosives. — To  class  1  belong  ail  the 
explosives  in  which  the  characteristic  ingredient  is  ammonium  nitrate. 
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This  class  is  divided  into  two  subclasses.     Subi  Las     \  includes  every 
ammonium  nitrate  explosive  thai  contains  a  sensitizer  thai  is  in  itself 
an   explosive.     Subclass    I-   includes   every   ammonium    nitrate 
plosive  thai  contains  a  sensitizer  thai  is  nol  in  itself  an  exploj 
The  ammonium  nitrate  explosives  of  subclass    \  con  isl   principally 
of  ammonium  nitrate  with  small  percentages  of  nitroglycerin   nitro- 
cellulose, or  nitrosubstitution  compounds  which  arc  u  insi- 
tizers.     The  ammonium  nitrate  explosives  of  subclass  I'.  c  msisl  prin- 
cipally of  ammonium  nitrate  with  small  percentages  of  resinous  m 
or  other  nonexplosive  substances  used  as  sensitizer  . 

Ammonium  nitrate  explosives,  when  fresh  and  properh  detonated 
arc  well  adapted  for  use  in  mines  that  an-  nol  unusually  wet.  They 
are  not  suitable  for  use  in  wet  mines,  for  if  the  content- of  a  can:  id  c 
^i  ammonium  nitrate  explosive  is  exposed  for  only  a  ,  the 

damp  atmosphere  the  explosive  may  so  deteriorate  as  to  fail  to 
detonate  completely,  because  ammonium  nitrate  takes  up  moi 
readily.  The  redipping  of  cartridges  of  ammonium  nitrate  explosives 
aids  in  protecting  the  contents  against  moisture,  or  moist  air  and  the 
cartridges  should  be  so  stored  and  handled  as  to  preserve  the  efficacy 
of  the  paraffin-like  coating.  The  explosives  should  be  obtained  in  a 
fresh  condition  and  purchased  in  such  quantities  as  will  permit  their 
prompt  use.  Experience  at  the  Pittsburgh  experiment  station  of 
the  bureau  shows  that  ammonium  nitrate  explosives  will  usually 
detonate  completely  after  storage  for  six  month-  in  a  well-ventilated 
magazine. 

Class  :2,  Jiydrated  explosives. — To  class  2  belong  all  explosives  in 
which  salts  containing  water  of  crystallization  are  the  characteristic 
ingredients.  The  explosives  of  this  class  are  somewhat  similar  in 
composition  to  the  ordinary  low-grade  dynamites,  except  that  one  or 
more  salts  containing  water  of  crystallization  are  added  to  reduce  the 
flame  temperature.  They  are  easily  detonated,  and  most  of  them 
can  be  used  successfully  in  damp  working  places. 

Class  3,  organic  nitrate  explosives. — To  class  3  belong  all  the  explo- 
sives in  which  the  characteristic  ingredient  is  an  organic  nitrate  other 
than  nitroglycerin.  The  permissible  explosives  now  listed  under 
class  3  are  nitrostarch  explosives. 

Class  ./.  nitroglycerin  explosives. — To  class  4  belong  all  the  explo- 
sives in  which  the  characteristic  ingredient  is  nitroglycerin.  Tl 
explosives  contain  free  water  or  an  excess  of  carbon,  which  is  added 
to  reduce  the  flame  temperature.  A  few  explosives  ol  th  -  class 
contain  salts,  or  an  unusually  l->\v  percentage  of  nitroglycerin,  that 
reduce  the  strength  and  shattering  effect  of  the  explosives  on  deto- 
nation. The  nitroglycerin  explosives  have  the  advantages  of  di 
nating  easily  and  of  not  being  readily  affected  by  moisture. 
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WEIGHT    OF    U     BY    8    INCH    CARTRIDGE. 

The  size  in  which  cartridges  of  permissible  explosives  are  usually 
sold  is  1^  by  S  inches,  and  from  the  weight  of  a  cartridge  of  this  size 
as  given  in  the  table  the  number  of  cartridges  required  to  make  the 

1 1  pounds)  maximum  permissible  quantity  of  explosive 
in  a  shot  may  be  readily  determined.  To  illustrate,  the  first  explosive 
on  the  accompanying  list  (Aetna  coal  powder  A),  like  all  the  other 

q  the  list,  is  permissible  only  when  fired  in  charges  not 
exceeding  680  grams  (1|  pounds).  The  maximum  permissible 
weight  shot  (680  grams),  divided  by  the  weight  of  one  1\  by  8 
inch  cartridge  (184  grams  of  Aetna  coal  powder  A),  gives  the  maxi- 
mum permissible  number  of  cartridges  of  this  size  that  may  be  used, 
3f  (or  3.69)  cartridges. 

SMALLEST    PERMISSIBLE    DIAMETER. 

In  order  that  the  user  may  know  readily  the  smallest  diameter 
in  which  a  given  explosive  is  permissible,  this  information  is  given 
in  the  table.  Should  a  manufacturer  desire  that  an  explosive  be 
approved  as  permissible  in  a  smaller  diameter  than  that  in  which 
it  is  now  permissible,  he  should  make  application  for  the  necessary 
tests. 

PERCENTAGE  STRENGTH  AS  DETERMINED  BY  THE  BALLISTIC  PENDULUM. 

The  figures  in  the  seventh  column  of  the  table  show  the  percentage 
strength  as  compared  with  Pittsburgh  Testing  Station  standard  40 
per  cent  straight  nitroglycerin  dynamite  and  not  as  the  unit  deflec- 
tive charge  as  given  in  previous  publications.  The  strength  relation 
is  therefore  shown  as  direct  and  not  inverse,  as  heretofore  published. 
The  method  of  making  the  test  is  described  in  Technical  Paper  186; 
pages  17  and  18.  The  percentage  strength  is  computed  by  dividing 
227  by  the  unit  deflective  charge.  Manufacturers,  users,  and  others 
who  have  previously  used  the  unit  deflective  charge  can  compute 
this  value  by  dividing  227  by  the  figure  given  for  the  percentage 
strength.  Many  observers  have  expressed  the  opinion  that  the 
"coal-getting"  strength  of  permissible  explosives  is  represented 
better  by  the  results  of  this  test  than  by  the  results  of  any  other 
single  test  yet  devised.  The  reader  should  note  that  the  results  do 
not  take  into  consideration  whether  the  coal  when  shot  down  is 
fine  or  coarse. 

In  comparing  the  percentage  strength  of  one  explosive  with  that 
of  another  explosive  a  fine  distinction  should  not  be  drawn,  for  it 
must  be  remembered  that  tolerance  limits  have  been  established  for 
the  results  with  the  ballistic  pendulum,  as  given  on  page  103,  and 
these  limits  are  designed  to  cover  all  reasonable  variations  of  manu- 
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facture,  sampling,  and  chemical  and  physical  determinations  made. 
This  principle  applies  to  nil  the  items  of  the  chemical  anal 
well  us  in  the  items  of  the  physical  i 

B  vi'l     <m     DETON  LTION. 

The  table  shows  in  feet  per  second  and  meters  per  second  the  rela- 
tive velocity  of  detonation  of  each  explosive.     The  adaptability  of  a 
permissible  explosive  to  a  particular  w>al-mining  condition  depends 
greatly  on    its   rate   of    detonation.     For  certain  work   in   whi< 
shattering  effect    is  desired,   as  in  driving   through   or  "brushing" 
rock,  or  in  producing  coal  for  coke  making,  the  explosive  reaction 
shoud  he  rapid,  and  for  such  work  permissible  explosives  ! 
high  rate  of  detonation  should  be  selected.     Similarly,  for  shooting 
down  a  soft,  friable  coal  to  produce  lump  or  steam  coal,  a  permissible 
explosive  should  be  selected  that  detonates  slowly  and   hem 
a    more    prolonged    pressure.     In   medium   hard    coal    an    explosive 
having  an  intermediate  rate  of  detonation  may  he  expected   to  be 
most  suitable. 

Although  these  relations  usually  hold,  they  do  not  always,  beca 
coals  difrer  in  hardness  and  coal  beds  differ  in  the  number  and  p 
tion  of  the  joints,  partings,  and  shale  bands.     Such  fact-  have  to 
be  considered  in  selecting  an  explosive  for  mining  coal. 

An  explosive  having  a  very  low  rate  of  detonation  is  not  alw 
the  best  for  mining  a  friable  coal  much  fractured,  because  some  of 
its  energy  may  be  lost  by  its  gases  escaping  through  the  fracture-. 
Under  such  conditions  an  explosive  having  an  intermediate  rate  pro- 
duces the  most  economical  results. 

TOLERANCES    FOR    PERMISSIBLE    EXPLOSIVK-.. 

The  tolerances  promulgated  by  the  Bureau  of  Mines  provide  for 
reasonable  limits  of  variation  in  the  results  of  analyses  and  tests  of 
field  samples  of  permissible  explosives.  These  tolerances  a-  now 
existing  and  as  stated  below  are  quoted,  except  as  amended  Novem- 
ber 15,  1920,  from  Bulletin  96,  in  which  they  were  first  published 
after  having  been  established  and  made  effective  duly  1.  1915. 

In  order  to  define  more  exactly  what  is  meant  by  the  phrase 
"similar  in  all  respects"  in  the  definition  of  a  permissible  explosive, 
lamely,  "an  explosive  is  called  a  permissible  explosive  when  i  i- 
similar  in  all  respects  to  the  sample  that  passed  certain  tests  l>. 
United  State-  Bureau  of  Mines  and  when  it  is  used  i"  accordance 
with  the  conditions  prescribed  by  this  bureau."'  the  following  toler- 
ance- art  recommended  for  field  samples  ••;  turers  samples 
of  explosives,  beyond  which  such  lot  of  explosives  ran  not  vary  ami 
still  be  considered  permissible  tor  use  in  coal  min  -. 
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Chemical  analysis.- — Moisture,  to  be  fixed  by  a  sliding  scale  from 
1A  per  cent  at  zero  to  4  per  cent  at  10  per  cent  of  moisture  in  original 
sample,  this  tolerance  being  on  total  percentage  of  moisture  in  the 
explosive. 

Other  ingrediants  (or  their  equivalents)  in  quantities  not  exceeding 
60  per  cent,  according  to  curve  shown  in  figure  1,  except  that  the 
chemical  tolerance  for  carbonaceous  combustible  material  is  changed 
to  plus  or  minus  3  per  cent  regardless  of  the  amount  of  carbonaceous 
combustible  material  reported  as  present. 

For  the  purpose  of  applying  the  chemical  tolerance,  the  commer- 
cial ammonium  nitrate  will  be  reported  as  the  sum  of  the  ammonium 
nitrate,  the  ammonium  chloride  and  ammonium  sulphate  reported 
as  present,  and  the  tolerance  applied  to  this  figure.     The  sum  of  the 
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Fig.  1. — Curve  of  limit  variation  in  composition  of  permissible  explosives. 

ammonium  chloride  and  ammonium  sulphate  will  be  reported 
separately  in  a  note  and  the  tolerance  applied  to  their  sum  will  be  4 
per  cent  of  the  commercial  ammonium  nitrate  reported  as  present 
in  the  basic  sample.  For  ingredients  in  quantities  of  60  per  cent 
or  more,  the  tolerance  shall  be  plus  or  minus  3  per  cent.  Provided, 
That  the  ingredients  of  a  permissible  explosive  shall  be  considered 
to  be  those  substances  reported  as  found  by  the  Bureau  of  Mines 
in  the  original  sample  of  that  explosive  submitted  for  test  as  to  its 
permissibility:  And  provided  further,  That  an  equivalent  shall  be 
considered  to  be  a  substance  which  would  not  materially  alter  the 
properties  of  the  explosive  and  which  would  produce  the  same  result 
as  the  original  substance. 

Products  oj  comlmstion  {determined  by  Bichel  gage  tests). — The 
volume  of  poisonous  gases  from  680  grams  of  the  explosive,  including 
its  wrapper,  must  be  less  than  158  liters,  except  that  in  case  the 
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firel  test  yields  158  liters  or  more  poisonou  per  680  grame  of 

the  explosive,  including  its  wrapper,  the  average  resull  of  three  I 
agreeing  within  5  per  cent   of  each  other  shall  be  taken,  and   ,,,, 
explosive  shall  remain  permissible  when  this  average  for  poisonous 
gases  exceeds  the  above  standard  limits. 

Physical  tests.0  in  making  rate  of  detonation  and  percent 
strength  tests  by  the  ballistic  pendulum,  the  tests  stop  after  obtaining 
three  results  within  5  per  cent,  or  a  total  of  six  results.  All  the 
results  within  10  per  cent  will  be  averaged.  If  there  are  two  or  more 
groups  in  which  the  results  are  within  10  per  cent  of  each  other,  then 
all  the  results  which  are  within  any  group  will  be  averaged. 

The  tolerances  applied  using  the  above  rule-  are: 

Elate  of  detonation  (the  average  of  3  to  6  trial?  within  in  per  cent  with  M.t i 
Recorder)  plus  or  minus  !■">  percent. 
Percentage  strength  determined  by  the  ballistic  pendulum  as  compared  with  the 

Pittsburgh  Testing  Station  standard  40  per  cent  straight  nitroglycerin  dynamite 
(the  average  of  3  to  6  trials  within  10  per  cent  with  the  ballistic  pendulum  ,  plus  or 
minus  hi  per  cent. 

Grams  of  wrapper  per  100  grains  of  explosive,  plus  or  minus  2  age  of 

four  del ernd nations):  Provided,  That  the  manufacturers  shall  submit  of  all 

different  sizes  of  cartridges,  to  be  considered  as  partof  the  original  sample,  the  amount 
of  wrapper  to  be  determined  for  each  size  of  sample:  And  proi  ided  further,  Thai  the 
tolerances  as  suggested  shall  be  determined  in  comparison  with  the  various  diameters 
of  samples  as  submitted  with  the  original  sample. 

Apparent  specific  gravity  of  cartridge,  by  sand,  plus  or  minus  7.5  per  cent  (average 
of  four  determinations):  Provided,  That  actual  density  shall  be  determined  on  car- 
tridges of  the  same  diameter  as  the  standard:  And  provided  further,  That  manufacturers 
shall  be  required  to  submit  samples  of  all  sizes. 

Gas  and  dust  gallery  No.  1. — No  ignition  must  be  obtained  in  each  of  one  or  more 
trials.     Note:  In  the  retesting  of  permissible  explosives  by  tests  1  and  4,  the  <  i 
of  the  explosives  fired  will  be  reduced  10  per  cent  in  weight  from  the  weights  originally 
used  in  order  to  eliminate  any  likelihood  of  a  failure  being  due  to  the  natural  variations 
in  the  gallery  conditions. 

Pendulum  friction  test. — Each  explosive  must  pass  a  test  of  10  trials  under  the 
6ame  conditions  as  originally  tested,  except  that  the  height  of  fall  of  the  wood-fiber 
shoe  will  be  reduced  by  10  per  cent  in  order  to  eliminate  any  likelihood  of  a  failure 
being  due  to  the  natural  variations  in  test  conditions. 

FIELD    SAMPLES    OF    PERMISSIBLE     EXPLOSIVES. 

The  bureau  is  now  reexamining  permissible  explosives  found  in 
commercial  shipments  and  in  the  field  to  determine  how  closely  they 
conform  to  the  samples  upon  which  the  permissibility  tests  were 
originally  made.  In  order  that  this  examination  can  be  properly 
made,  the  tolerances  a-  given  above  are  applied  in  the  manner  stated 
below,  ac<  ording  to  the  rules  and  regulations  promulgated  November 
I."..  L920.  These  methods  of  applying  the  tolerances  supersede  all 
previous  methods. 

In  the  event  that  a  field  sample  of  a  permissible  explosive  exceeds  the  t"l. ranee 
for  one  '>r  more  items,  tin-  bureau  will  take  the  following  anion: 

If  the  explosr  -  the  tolerance  :  ems  of  the  chemical  anal; 

rapper  per  l<><>  for  appro 

■r  routine  work  in 
t-  e  exni^ive--  r>''>:  -ic-il  laboratory  of  the  I!.:  tpp. 
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rate  of  detonation,  ox  for  unit  deflective  charge,  the  manufacturer  only  will  be  advised 
of  the  result?,  except  that ,  should  these  results  in  the  opinion  of  the  explosives  engineer 
indicate  that  the  explosive  is  unsafe  for  use,  then  the  operator  or  owner  "will  be  imme- 
diately warned,  and  further  tests  promptly  inaugurated. 

(b)  If  the  explosive  exceeds  the  tolerance  for  gallery  teste,  pendulum  friction 
or  poisonous  gases,  the  bureau  will  declare  that  particular  lot  of  explosive  not  per- 
missible, and  a  copy  of  the  notification  to  the  consumer  or  owner  will  be  furnished 
the  manufacturer,  the  notification  to  state  that  the  explosive  did  not  meet  the  require- 
ment for  gallery  tests,  pendulum  friction  test,  or  poisonous  gases,  as  the  case  may  be. 

The  term  "Lot  of  permissible  explosives"  as  used  in  the  tolerances 
promulgated  by  the  director,  is  defined  as  ''all  of  that  explosive  in 
the  magazine  from  which  the  sample  is  procured." 

When  a  given  lot  of  explosive  is  declared  not  permissible  and  the 
owner  and  the  manufacturer  notified,  the  bureau  does  not  attempt 
to  fix  responsibilities  between  owner  and  manufacturer. 

The  usual  causes  of  an  explosive  exceeding  the  tolerances  for 
chemical  analysis  or  physical  tests  are  two:  (1)  It  may  not  have  been 
properly  manufactured;  (2)  it  may  not  have  been  properly  stored. 
The  manufacturer  is  responsible  for  (1)  because  the  consumer  has  no 
control  over  the  method  of  manufacture  of  the  explosive,  but  the 
consumer  or  owner  is  responsible  for  (2)  because  the  manufacturer  has 
no  control  over  the  conditions  of  storage  when  the  explosive  has 
once  passed  from  his  ownership. 

The  manufacturer  should  exercise  due  care  that  the  quality  of  the 
raw  materials,  and  the  weighing  and  incorporating  of  them,  is  similar 
in  all  respects  to  that  for  the  original  sample  of  explosives  submitted 
for  tests;  and  that  the  explosive  is  fresh  and  in  first-class  condition 
when  sold.  The  user  should  store  explosives  in  well-ventilated 
magazines,  at  temperatures  not  exceeding  90°  F.  The  boxes  should 
be  placed  so  that  the  cartridges  lie  horizontally,  though  the  tops  of 
the  boxes  may  be  up  or  down.  The  explosives  purchased  first  should 
be  used  first,  and  hence  older  explosives  should  not  be  stored  under 
or  behind  a  fresh  consignment.  It  is  well  to  purchase  explosives  in 
such  quantities  that  they  can  be  used  promptly. 
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UNITED    STATES.  "»^°   axm    hi*, 

JANUARY  1,    1921. 


Name. 


Charles  11.  Neebltt. 


K.  K.  Echols.... 

Jas.  B.  Carlin 
S.  M.  To 


.it  ion. 


Chief  mine  Inspector. 


mine  inspector,  district  No.  I.  .  TuKosa 

Aastetantmine  listrictNo  2 l\\lu 

■  mine  inspector,  district  No.  3 Pr 

Asastan   mme  inspector,  district  No.4 i 


Address. 


421-423    Chamber    oi    Com 
merce,  Birmingham 


W.W.KWhe, A^amrUn"nH""f'"r'"-' 


B.  W.  Dyer... 

B.  D.  S 


<;.  M.  Bntler. 
J.  F.  White.. 

!'.   !'. 
•T.  !'.  \; 


mine  inspector,  district  Xo.  $.'.'...['. 


United  States  mine  inspector 
Territorial  mine  inspector . 


Ma  the  w  Hall ...I."  ...lido 


Director,  State  bureau  of  mines 
State  mine  inspector... 
Deputy  mineinspector 
do 


ARKANS  v-. 


James  <;.  Ferguson. 

1 

Will  J.  French 

W.  P.  Ratlin*.. 
II.  ':    Wolflin...... 

G.  Chester  Brown... 

.'.  w  .  sley  'iebb 

F.  L.  Lowell 

F.  KcN.  Hamilton.. 

oulich 


Commissioner   of  mines,    manufactures,   and 

agriculture.  ' 

State  mine  inspector 


I  AUrOBNIA. 

Chairman,  industrial  accident  commission 

Chief  statistician 

Superintendent  of  safety.. .... ...[. 

Chief  mining  engineer 

Mining  engineer 

....do 

State  mineralogist 

Mining  engineer,  California  State  mining  bureau. 

COLORADO. 

yfctal  mines. 


' 


Fairbanks. 


Tucson. 
Phoenix. 

Globe. 


Little  Hock. 


Horace  F.  Lunt ,  Commissioner,  bureau  of  mines,  State  of  Colo- 
Hazel  M.  Schmoll I  Secretary. 


413-414  First  National  Bank 
Building,  Fort  Smith. 


525  Mark  -  .n  Fran- 
cisco. 

Do. 
Underwood    Buildi: 
Francisco. 

526  Market  Street.  San  Fnui- 
eisco. 

Underwood    Building.    San 
Francisco. 

52.5  Market  Street,  San  Fran- 
cisco. 

Ferry   Building,  San   Fran- 
cisco. 
Do. 


Do. 

Do. 
Cripple  Creek 
Leadvillr. 
.Montrose. 


Coal  mints. 


-::.:::  :::::do:;::::::;:;;;;;;;;;;;:;:;;:;;:; 


I  l.  afacbin do! 


Aguilar. 


mine  inspector,  mi 
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Name. 


Robt.M.  Modi  11. 
Martin  Bolt 


William  Hilton. . . 

Teter  Joyce 

M.S.  Coleman 

James  Needham. . 

William  Hall 

William  H.  Turner. 

John  A.  Tut  tie 

Joseph  C.  Viano 

Richard  Xeeson 

Walter  A.  Waite... 


William  E.  Kidd. 
Thomas  P.  Back. 


Rot>ert  F.  Back. 


Joseph  Haskins 

John  G.  Millhouse 

Henry  D.  Thompson.. . 
Ja.-.  R.  Richards 


Frank  Rosbottom. 

John  O'Rourke 

Thos.  English 

W.  L.  Morgan 

Jas.  Taylor 


Samuel  R.  Artman. 
Cairy  Littlejohn 


John  Ellison 

Albert  C.  Dally... 
Samuel  J.  Wilton. 

John  Stevely 

Thos.  Gillespie  — 


E.M.  Gray 

W.H.  Weir 

W.E.Holland.... 

R.T.Rhys 

Edward  Sweeney. 


J.  H.Crawford.. 
James  Sherwood . 


William  Glennon. 
I'eterH.  White... 
Martin  Kotzman. 

Matt  Dunn 

John  Gildav 

C.E.  Perkins 

P.  E.  Keegan 


James  Sherwood . . . 
Geo.  B.  Dinneen.. . 
William  Hislop. . .. 
George  Farromond . 


L.  Blenkinsopp.. 
William  Roberts. 

W.H.  Hunt 

Joseph  A .  Lewis . 

R.  H.Collett 

Lace;  Laxton 

H.C.Faulkner.. 

M.L.  Wells 

Grant  Phillips. . . 


Hesitation. 


Director,  department  of  mines  and  minerals. 
Assistant  director 


Member,  State  mining  board 

do 

do 

....do 

President,  miners'examining  board. 
Member,  miners' examining  board. . 
Secretary,  miners' examining  board. 
Member,  miners'  examining  Board. . 

Mine  inspector 

Mine  inspector,  district  No.  1 


Mine  inspector,  district  No.  2. 
Mine  inspector,  district  No.  3. 


Mine  inspector,  district  No.  4. 

Mine  inspector,  district  No.  5. 
Mineinspector, district  No. 6. 
Mine  inspector,  district  No.  7. 
Mineinspector,  district  No.  8. 


Mineinspector,  district  No.  9.. 
Mineinspector,  district  No.  10. 
Mineinspector,  district  No.  11. 
Mineinspector,  district  No.  12. 
Special  mining  investigator  — 


Chairman,  industrial  board  of  Indiana. 
Chief  mine  inspector 


Deputy  mineinspector. 

....do 

do 

do 

do 


President,  Iowa  State  mining  board. 
Secretary,  Iowa  State  mining  board. 

Inspector,  district  No.  1 

Inspector,  district  No.  2 

Inspector,  district  No.  3 


KANSAS. 

Commissioner  of  labor  and  industry 

Assistant  commissionerin  charge  of  mineinspec- 
tion  department. 

Deputy  mineinspector 

do 


....do. 

do. 

do. 

Clerk. 


Stenographer 

MINK  RESCUE   DEPARTMENT. 

E  x-offk-io  superintendent  rescue  stations 

Superintendent  Cen  tral  mine  rescue  station. . . 

Superintendent  Arma  mine  rescue  station 

Superintendent  Scammon  mine  rescue  station. 

KENTUCKY. 

Chief  inspector  of  mines 

Assistant  inspect  or  of  mines,  district  No.  1 

Assistantiusepctor  of  mines,  district  No.  2 

Assistantinspector  of  mines, district  No.  3 

Assistantinspector  of  mines,  district  No.  4 

Assistantinspector  of  mines, district  No.  5 

Assistantinspector  of  mines,  district  No.  6 

Assistantinspector  of  mines,  district  No.  7 

Assistantinspector  of  mines,  district  No.  8 


Address. 


Springfield. 

161)0  South  College  Street, 
Springfield- 

Duquoin. 

Springfield. 

Harrisburg. 

Chicago. 

Springfield. 

Collinsville. 

Harrisburg. 

Coal  City. 

Illinois  Hotel)  Springfield. 

422  East  Erie  Street,  Spring- 
valley. 

003  Columbia  Terrace,  Peoria 

321  West  Locust  Street,  Can- 
ton. 

216  North  English  Avenue, 
Springfield. 

Catlin. 

Box  254,  Litchfield. 

Collinsville. 

214  North  Twelfth  Street, 
Belleville. 

Duquoin. 

Mine  rescue  station,  P. cm. (on. 

Springfield. 

Marion. 

517  Bigelow  Street,  Peoria. 


Room  122,  State  Capitol,  In- 
dianapolis. 

Room  102,  State  Capitol,  In- 
dianapolis. 

Winslow. 

Knightsville. 

Carbon. 

Clinton. 

Bicknell. 


Des  Moines. 

Do. 
Albia. 
Ottumwa. 
Des  Moines. 


Topeka. 
Pittsburg. 

Do. 
Daisy  Hill. 
Frontenac. 
l'.urlingame. 
Frontenac. 
Pittsburg. 

Do. 


Pittsburg. 

Do- 
Arma. 
Scammon. 


Lexington. 

Madisonville 

CentralCity 

Lexington. 

Pineville. 

Harlan . 

Hazard. 

Paints  ville. 

1'ikeville. 


ooa]  anaa  u  i 

U  in  t 
''•nil 


L07 


Oafemm 


Frank 


Richard  H.  Fletcher. . 

Maurice  D.  Kirhy 

Ward. .". 

Arthur  K.  .Smith 


MAR 


Commissioner, department  of  labor 
i  hiefclerk,  department  ofiabor 
Deputy  conuntoioner, department  f.f  labor 
i  oaJ-mlne  inspector, 


Mineins tor  tor  Gogebic  County 

;^o»...  Deputy  mineinspector  for  ( 

ospectorfor  Keweenaw  Count 
Deputy  mineinspector  for  I 
Mineinspector  for  Houghton  Com  I 
Deputy  mineinspector  for  B 

Michael  Pakkala '.do'.'.'.'.'.'. 

: Mineinspector  for'ironCoiintv'.: .'.:.;;' '. 

•  }  el,and !  Mineinspector  for  Marquette  County. ........ 

{rank  i..  Larson Mine  inspector  for  D  County    . 

To?,,,  v  rh'rSiT,'^u  ~""\  if™®  inspector  for  Ont  onagon  I  ountv ...[ 

John  I  .  (  nrutopher Mineinspector  for  Raragn  County 


trickman 

<  illSt  .    I 

Alfred  I 
John   \ 
Harry  J 


M I N  v : 


John  P.  Gardiner Commissioner  of  labor  and  industr, 

.  Sullivan. . .         Chiefstatistician  of  labor  and  indi 

Mine  inspector  for  Si    Louis  County. .. 
Mine  inspector  for  ftasca  County. 


Ed.  Smith 

W.  r.  Pn  »  ott.. 

pU?usl?Sanson Mineinspector  for  Crow  Wing  County 

r.  a.  vvudes Chief  inspector  of  mines,  State  and  schoollands* 


■ 


613    V., 

Ahit. 

<'aln, 

Iron  Rj 

ling. 

.in. 


St.  I'aul. 

Bveleth. 

Coleraine. 

Brainerd. 

Hibhing. 


George  Hill chief  mineinspector Bevirr 

R.C.D?Sunendy.:::::    ^l^oneadandzmcinines \  Jopll^ 

C  M.Harlan ' do r,a,1  Kl>nr- 

J.  A.Galbraith ".""do." .".".'" \v'!'hC  tv 

wapJcra?«m ins^orofcoaimin«"":"::"::::::::":::::  mlbee.  }' 

ao Camden. 


A.  K.  Spriggs 

•ieorge  N.  Griffin. 
Orem 


George  I>.  Smith. 

\.  J.  Stinson 

Charles  Huber. .. 
Alex.  Baird 


Chairman, State indusirialaccident  board Helena 

State  coal-mine  inspector j)0  ' 

State  metal-mine  inspector Do! 


Chairman.  Nevada  industrial  commission Carson  Cit3 

State  mineinspector jy0 

Deputy  mine  inspector Tonopah. 

■  -  -  •  -do Ely. 


XF.W  JERSEY. 


w'm080!! !  Chief'  bnreau  oi  mines,  department  of  labor State  House,  Trenton . 

Augustus  Munson State  mineinspector p.  o.  Box  311,  Dover. 


V.".  \V.  Kisdoii. 


Kdward  F.  Boyle. 


E.  B.  Patton 

W.  W.  Jones 

Robert  W.  Jones. 


Oustav 


XEfl    MEXICO. 

State  inspector  of  mints Gallup 

N!  \\    YclEK. 

- 

Chairman.  Matt  in.iiisiriakoramission 124     F.  a  s  t      I 

Vork." 
ite  industrial  commission. . .    Albanv. 
Mint- i  j)o. 


adust  ria] 
coimui 
Tunnel  i :  lustfialconu 


\>>RT1I   .   1K"US  *. 

M.  1  •  3  :.d  printing. 


124     Fast     Twenty-eighth 


P.aleigh. 
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Name. 


Designation. 


Address. 


NORTH   DAKOTA. 


W.  H.  Robinson \  Btate  engineer 

J.  M.  Hanson j  Assistant  State  engineer. 

John  Hanwell I  State  mine  Inspector. . . . 


Thos.  J.  Duffy. 
Jerome  Watson. 


Miss  Ha/.el  Sims. 


Dan  C.  Jones 

Jas.  Dugan 

Andrew  Ginnan 

Elmer  Sagle 

E.  W.  Smith 

Stephen  Williams 

Lot  Jenkins 

Frank  P.  Corev 

Thomas  P.  Williams. 

Thos.  G.  Reese 

George  H.  Foster 

Andrew  Mullen 

Percv  W.  Moore 

J.C.  Wilson 


Ed.  Boyle 

John  O'Brien. 
A.  E.  Xichols. 
Miller  D.  Hay. 


J.  W.  Ferguson.. 
Henry  M.  Parks. 


Seward  E.  Button. 

Frank  Hall 

Edward  C.  Malick. 


Benjamin  Maxey 

P.  J.  Moore 

L.  M.  Evans 

Jenkin  T.  Reese 

S.J.  I'hillips 

David  T.  Williams.. 
Augustus  McDade... 


Chairman,  industrial  commission  of  Ohio 

Chief  deputy  inspector  of  mines,  Industrial  Com- 
mission oi"  Ohio. 

Chief  clerk,  division  of  mines,  Industrial  Com- 
mission of  Ohio. 

Deputy  mine  inspector 

do 

do 

do 

...do 

do 

...do 

do 

do 

...do 

...do 

....do 

Rescue  car  attendant 

Oil  and  gas  well  inspector 


Bismarck. 

Do. 
P.  <).  Box  271,  Bismarck. 


Columbus. 
Do. 


OKLAHOMA. 


Chief  mine  inspector  (mines,  oil,  and  gas) . 
Assistant  mine  inspector,  district  No.  1... 
Assistant  mine  inspector,  district  No.  2... 
Assistant  mine  inspector,  district  No.  3... 


Chairman,  State  industrial  accident  commission. 
Director,  Oregon  bureau  of  mines  and  geology 


PENNSYLVANIA. 


Chief,  department  of  mines 

Deputy,  department  of  mines 

Chief  clerk,  department  of  mines . . 

A  nthracite  inspectors. 


Mine  inspector 
Mine  inspector 
Mine  inspector 
Mine  inspector 
Mine  inspector 
Mine  inspector 
Mine  inspector 


Do. 

Coalton. 
Murray. 
Jacksonville. 
Roseville. 
Byesville. 
Barnhill. 
Martins  Ferry. 
Flushing. 
Belmont. 
Salem. 
Massillon. 
Amsterdam. 
Columbus. 
Do. 


Mc. Hester. 
Lehigh. 

Haileyville. 

East  Broadway  Apartments, 
Muskogee. 


Salem. 

41 7  Oregon  Building,   Port- 
land. 


Harrisburg. 
Do. 
Do. 


1st  district Forest  City. 

2d  district Carbondale. 

3d  district '  Scranton. 


-4th  district. 
5th  district. 
6th  district. 
7th  district. 


Robert  Johnson (fine 

Edwin  C.  Curtis Mine 

J ohn  B .  Corgan Mine 

T.  J.  Williams 

D.  T.  Davis 

Frank  Kettle 

Joseph  J.  Walsh 

David  J.  Roderick. 


Mine 
Mine 
Mine 
Mine 
Mine 
J.J.  Stickler Mine 


Isaac  M.  [>avie<. 

E .  G.  E  vans 

M.  J.  Brennan... 
P.C.  Fen-ton.... 

A.B.  Lamb 

William  Reid. .. 

B.  I.  Evans 

P.J.  Frie! 

Charles  J .  Price . 


Alexander  McCanch. 

C.  B.  Ross 

Thomas  K.  Adams.. 
William  Langau 


Mine 
Mine 
Mine 
Mine 
Mine 
Mine 
Mine 
Mine 
Mine 


inspector 
inspector 
inspector 
inspector 
inspector 
inspector 
inspector 
inspector 
inspector 
inspe  i  or 
inspector 
inspector 
inspector 

inspector 
inspector 

inspector 
inspector 


8th  district.. 
9th  district.. 

10th  district. 
11th  district. 
12th  district. 
13th  district. 
14th  district. 
15th  district, 
lfith  district. 
17th  district. 
18th  district. 
19th  district. 
20th  district. 
2ist  district. 
22d  district. . 
23d  district... 
24th  district. 
25th  district. 


Bituminous  inspectors. 


Do. 

Do. 

Do. 
263  North  Main  Street, 

lor. 
Pittston. 
West  Pittston. 
Kingston. 

Wilkes-Barre. 
Nanticoke. 

Do. 
Hazleton. 

Do. 
I.ansford. 
Coaldale. 
Pottsville. 
Mahanoy  City. 
Shenandoah. 
Centralia. 
Motuit  Carmel. 
Shamokin. 
Lvkens. 


Tay- 


Mine inspector,  1st  district Monongahelai 

Aline  inspector,  2d  district Latrpbe. 

Mine  inspector,  3d  district Mercer. 

Mine  inspector,  4th  district I  Dubois. 


'   OAL    Ml  M      I  AIAI   II  1  IS     IV      >  ]|)() 

State  mitu 

mi  lined 


Nttiiic. 


Richar«l  Maize 

i '.  \\  'Uliams.  . 
■  iregor . . 

per 

Josouli  Williams 

J.J.  Mel  i 



J.  I.  Thorn  i   

David  Young 

er  Monteitta... 

W.  II.  Howarth 

John  I.  Pratl 

n  ther 

James  J.  Stoker 

F.  W.  Cunningham. .. 
C.  P.  Byrne  .. 

John  K.  Hell 

Edward  E.  (Urod 

Nicholas  Evans 

-.  Lowther 

.ilaghan 

Harry  rhythyon 

Thomas  II.  Thompson . 
Patrick  S.  King 


C.  IT.  Crocker. 


Otto  r.llerman  . 


O.T.  Pile.... 
H.I>.  Field.. 
A.J.  Holden. 
G.  B.  Thorn.. 


B.8.  Gentry. 


l'rcston  A.  Thatcher... 
C.  A.  Alk-n 


John  Crawford 

Win.  E.  Harrison. 


miriou*  twpector* — Continued. 

Mill'-  rict 

Mine  inspector,  6th  diMrict 

Mine  inspectoi , ".'     i ." 

h  di^'rict 

;ar. vih  districl 

Mine  h  di-triet 

Mine  inspi  ctor,  llth  districl 

Mine  Li  rici 



Mine  inspector,  14th  districl 

>th  district 

Mine  inspector,  16th  districl 

L7th  districl 

. 

Mine  inspector.  19th  di<?rict 

Mine  inspector,  80th  d^ri^t 

Min.  

Mine  inspector,  22d  district 

Mine  inspector,  23d  district 

Mine  inspector, 24th  district 

inspector,  25th district 

Mine  inspector,  26th.  district 

Mini  inspector,  27th  districl 

Mine  inspector,  28th district 

Min'>  insoecior,  20th  district 


Mine  inspector,  vnh  district. 


^"VIII   DAKOTA.. 

Btate  mineinspector 


TENN1 


Chief  mine  inspector. 

Eastern  division 

Middle  division 

We-icm  division 


XEXAS. 

.-•Uite  mine  inspector 

UTAH. 

Chairman,  industrial  commission  of  Utah. 


Mining  engineer,  U.  •  .  l.ureati  of  mines,  Chief 
mine  inspector  for  the  industrial  commission. 

Coal  mine  inspector 

Metal  mine  inspectoi 


John  i 

i  - 

•  ey. 

roi. 

ille. 
Belle  V.  - 

:  Canal  Btreet,  Pitts- 

Johnstown. 


Nashville. 
Knoxville. 
Dayton. 
Palmer. 


Past  "fflce  Box  327,  Rock- 
dale. 


State    Capitol,    Salt     Lake 
City. 
Do. 

l>o. 
Do. 


John  Hirschberg. 

A.  <"•.  I  H 


Commissioner,  bureau  of  labor  and  industrial 
statistics. 

Btate  inspector  ol  mines,  bureau  of  labor  and  in- 
dustrial statistics. 

WASULSl.TOX. 


James  Baiik-y State  iiiineinsi«ecu>r 

Geo.  T.  Wake '  Depnty  mine  inspector. 

John  Parker do 


Richmond. 
Do. 


122.*    \laska  Buiidui- 
Do. 


KlUNlA. 


I\ .  M .  l.ambie rt  mem  i  I  mines ( 'harleston . 
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PUBLICATIONS  ON  ACCIDENT  STATISTICS. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  has  been  printed  and  is  available  for  free  distribution  until 
the  edition  is  exhausted.  Requests  for  all  publications  can  not  be 
granted,  and  to  insure  equitable  distribution  applicants  are  requested 
to  limit  their  selection  to  publications  that  may  be  of  especial  interest 
to  them.  Requests  for  publications  should  be  addressed  to  the 
Director,  Bureau  of  Mines. 

The  Bureau  of  Mines  issues  a  list  showing  all  its  publications  avail- 
able for  free  distribution  as  well  as  those  obtainable  only  from  the 
Superintendent  of  Documents,  Government  Printing  Office,  on  pay- 
ment of  the  price  of  printing.  Interested  persons  should  apply  to 
the  Director,  Bureau  of  Mines,  for  a  copy  of  the  latest  list. 
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of  coal  production,  labor,  and  mining  methods,  by  States  and  calendar  years,  compiled 
by  A.  II.  Fay.     1916.     570pp.     3  pis.     13  figs. 

Bulletin  140.  Occupational  hazards  at  blast-furnace  plants  and  accident  prevention 
I  on  records  of  accidents  at  blast  furnaces  in  Pennsylvania  in  1915,  by  F.  II. 
Wilcox.     1917.     155  pp.     16  pis. 

Bulletin  196.  Coal-mine  fatalities  in  the  United  States,  1919,  and  coal-mine  statistics 
supplementing  those  published  in  Bulletin  115,  with  a  list  of  permissible  explosives, 
lamps,  and  motor  tests  prior  to  January  31,  1920,  by  A.  H.  Fay.     1920.     86  pp. 

Technical  Paper  194.  Report  of  the  committee  on  the  standardization  of  mining 
statistics,  compiled  by  A.  H.  Fay.     1918.     57  pp. 

Technical  Paper  226.  Men  who  received  Bureau  of  Mines  certificates  of  mine  rescue 
training,  by  D.  J.  Parker.     1919.     72  pp. 
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Technical  Paper  27    Monthb  statemenl  of  coal-mine  accidents  in  the  Unil 
January  to  August,  L912,  and  the  statistics  for  1910  and  191  J.  compiled  by  F.  W. 

Morton.     L912.     24  pp.     5  cents. 

bnical  Paper  40.  Metal-mine  accidents  in  the  United  Statea  during  the  i  alendar 
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Technical  Paper  46.  Quarry  accidents  in  the  United  Statea  during  the  calendar 
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Technical  Taper  94.  Metal-mine  accidents  in  the  United' States  during  the  calendar 
year  1913.  compiled  by  A.  H.  Fay.     1914.     73  pp.     10  cents. 

hnical  Paper  118.  Coke-oven  accidents  in  the  United  States  during  The  calendar 
1913  and  1914.  compiled  by  A.  II.  Fay.     1915.     28  pp.     5  c 

Technical  Paper  124.  Accidents  at  metallurgical  works  in  the  United  :  rring 

Tie-  calendar  years  1913  and  1914.  compiled  by  A.  H.  Fay.     1915.     28  pp.     5  < 

Technical  Paper  128.  Quarry  accidents  in  the  United  States  during  the  calendar 
year  1914,  compiled  by  A.  H.  Fay.     1915.    45  pp.    5  cents 

Techni  ..1  i  aper  129.   Mptal-mine  accidents  in  the  United  States  during  the  calendar 
year  1914.  compiled  by  A .  EL  Fay.     1915.     96  pp..  1  pi..  3  figs.     15  cet 

Technical  Papei  1  ~>i .  '  oke-oven  accidents  in  the  United  States  during  the  calendar 
year  1915.  compiled  by  A.  H.  Fay.     1916.     18  pp.     5  c< 

Technical  Paper  164.  Accidents  at  metallurgical  works  in  the  United  States  during 
the  calendar  year  1915.  compiled  by  A.  H.  Fay.     1916.     20pp.     5  cents. 

Technical  Paper  165.  Quarry  accidents  in  the  United  States  during  the  calendar 
year  1915,  compiled  by  A.  II.  Fay.     1917.     77  pp..  1  pi.     10  cen 
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Technical  Taper  168.  Metal-mine  accidents  in  the  United  States  during  the  calendar 
year  1915,  compiled  by  A.  H.  Fay.     1917.     114  pp..  2  figs.     L5  cents. 

Technical  Taper  173.  Coke-oven  accidents  in  the  United  States  during  the  calendar 
year  1916,  compiled  by  A.  H.  Fay.     1917.     22  pp.     5  cent.-. 

Technical  Taper  193.  Quarry  accidents  in  the  United  States  during  the  calendar 
year  1916,  compiled  by  A.  H.  Fay .    1917.    58  pp.    10  cents. 

Technical  Taper  201.  Accidents  at  metallurgical  works  in  the  United  States  during 
the  calendar  year  1916.  compiled  by  A.  II.  Fay.     1918.     18  pp.     5  cents. 

Technical  Taper  202.  Metal-mine  accidents  in  the  1  rated  States  during  the  calendar 
year  1916.  compiled  by  A.  H.  Fay.     1918.     91  pp.     10  cents. 

Technical  Taper  206.  Coke-oven  accidents  in  the  United  States  dining  the  calendar 
year  1917.  compiled  by  A.  II.  Fay.     1919.     19  pp.     5cents. 

Technical  Taper  213.  Quarry  accidents  in  the  United  States  during  the  calendar 
year  1917,  compiled  by  A.  II.  Fay.     1919.     62  pp.     10  cents 

Technical  Taper  215.  Accidents  at  metallurgical  works  in  the  United  States  during 
the  calendar  year  1917,  compiled  by  A.  H.  Fay.     1919.     23  pp.     5  cents. 

Technical  Taper  239.  Coke-oven  accidents  in  the  United  States  during  the  calendar 
year  1918,  by  A.  H.  Fay.     1919.     26  pp.     5  cents. 

(  oal-mine  fatalities  in  the  United  States  during  the  calendar  year  1914.  with  detailed 
figures  for  December,  compiled  by  A.  H.  Fay.     1915.     30  pp.     5  cents. 

Coal-mine  fatalities  in  the  United  States  during  the  calendar  year  1915,  with  detailed 
figures  for  December,  compiled  by  A.  H.  Fay.     80  pp.,  3  figs.     10  cents. 

<  oal-mine  fatalities  in  the  United  States  during  the  calendar  year  1916.  with  detailed 
figures  for  December,  compiled  by  A.  II.  Fay.     1917.     42  pp.     5  cents. 

Coal-mine  fatalities  in  the  United  States,  1918.  compiled  by  A.  H.  Fay.  List  of 
permissible  explosives,  lamps,  and  motors  tested  prior  to  January  31,  1919.  1919. 
61  pp.     10  cents. 
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